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PART 1 

1.1 

A. 

B. 

C. 

D. 

F. 

GENERAL 

SCOPE 

SECTION 01010 
GENERAL REQUIREMENTS 

These general requirements form a part of the technical 
divisiorrs of these specifications. 

In all cases where the words IIA/E Subcontractor11 appear 
in these specifications, it shall be understood to 
refer to Fluor Fernald or to such other individuals o r  
organizacions acting within the scope of the specific 
dueies entrusted to them. 

Irr all cases where the terms tlVendorll o r  ItSellerf1 o r  
"Manufacturert1 or similar terms appear in these 
specifications o r  in the appendices to these 
specifications, they shall be un2erstood to refer to an 
hdividual o r  firm ( s )  providing materials, equipment, 
or services, as rroted, ucder a subcontract to Fluor  
Fernald, Inc. 

In all cases where the term "Subcontractor" appears in 
these specifications, it shall be understood to refer 
c o  the Construction Contractor o r  Subccntractor. 

In all cases where the worcis I 1 O w n e r t s  Agent" o r  
"Construction Manager" appear, they shall be ullderstood 
to refer to Fluor Fernald. 

The SuScontractor shall coordinate, silpervise, and 
perform all construction acce2tance tests. In 
addition, before the final accepcance. of the work, the 
Subcontractor shall coordinate, su3ervise, arrd perform 
an Intesrated Systerr! Construction Acceptance Test 
(ICAT). Fluor Fernald retains the o?eion to witrress any 
o r  all tests. All cest reports shall be submitted to 
Zluor Fernald. 

. t .,, . .  
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3. 

4 .  

5 .  

€3. 

ICAT shall be provided for the Subcontractor by Flzor 
Fernald in accordance with the following requirements: 
1 - Construction Acceptance Testing (CAT) must be 

completed prior to initiasion of ICAT- 
2 .  ICAT procedure shall be written by the 

Subcontractor and given c o  Fluor Fernald chrough 
the submittal process for review and conments. 
ihis cycle will concinue zncil acceptance Sy ?YGO3 
FSKWALD - 
ICAT grocedures shall be formtced per t he  
requirements of Site Trocedure RNi-0034. 
Subcontractor shall provide an administrative 
control process to revise ICAT procedures that is 
equal to or exceeds the reqairements of Site 
Procedure MS-1001. 
ICAT shall accoinglish the following as a minimum 
requirement: 
a. The performance of the system meets design 

b. The optimum operating parameters of the 

c. Ln_y problems that may adversely affect 

c1 

requirements. 

syszem are met. 

operacional reliability of the system have 
been idencified arid ccrrective aczion taken. 

Site Procedures ED-12-6003 an6 RV-0034 contair. the 
procedure and guidance for system testing. 
Subcontractor ICAT procedures must meet these 
requirements as a minimum. 

Generally, all field Lest inscrunents shall have Seen 
calibrated prior to use on this subcontract Sy a 
calibration laboratory whose czlibration equipent and 
instruments a r e  fully traceable co Xational Institute 
of Science an2 Technology (NIST) standards. The 
Subcontractor shall maintain individual certification 
of calibration xhich evidences tracezbility to XIST 
scandares for all field tesz instruments used on this 
subcontract. 

All work shall be accomplished in accorda-.l-ce with che 

1. Ohio Basic Building Code (C3BC) 1995. 
2 .  Uniform 3uilding Ccde ( C 3 C )  1 9 9 4 .  

c ~ollowing coZe requirements: 

Dace: 08/29/02 
Rev. : 0 
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1.2 

A .  

3. 

3 .  Code for Safety to Life from Fire in Buildings and 

4. All other National Fire 2rotection Association 
Structures (NFPA 101, Life Safety Code) - 1997. 

(NFPA) Codes - All inclusive, including 1997 
revisions. 

(OSEIA) - 29 C S 2  1910 and 29 CFX 1925. 
5. Occupational Safety and Eealth Administration 

SITE AND SCOPE 

m- Iae intent of these specifications is to provide all 
technical information required ar,d necessary to perform 
and complete the work as required by the Contract. 

This project provides fo r  the addicion of f o u r  ( 4 )  
extraction wells, an injection well, an injection pond 
and the conversion of an existing excraction well to 
injeccion, at the Fernald Environmental Management 
Project (F3MP).  The drilling and casing of the three 
new wells are by others. 

C. The relevant drawings are listed in Section 01012. 301: 
claricy, in two cases, ehe new equiprnenc/rnaterizl being 
provided by chis concract (i-e. Control system 
Architecture and ?&ID) are shown bold. Details that 
apply to che SF‘ES/Injection Demonstration in general, 
b.it are not a2plicable to this contracc, have bee. 
retained on the drawings in order to maintain 
documentation continuity of the entire injeccion 
system. 

- 

D. The Subcontractor shall povicie a l l  labor, services,  
test in^;, materials, and equi?ment, ar_2 shall do all 
work necessary to accom2lish t h i s  withi. the limits of 
work as defined in the accepted bid and/or Contract. 

P .  ’ ,  . . .f 2 4 ’ s  
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1.3 

A .  

B. 

1.4 

A .  

1.5 

A .  

LISTS OF MATERIALS, MANUFACTURERS, OR EQUIPMENT 
SUPPLIERS 

Where indicated ir, the technical specifications o r  on 
the associated drawings, the contractor shall provide 
specific equipment or materials as listed by 
manufacturer, type, model and/or part number. If the 
indicated equipment is no longer manufacturec, 
?ernale will approve a suitable substitution of "ecpal" 
equiprnenc or  naterials. 
identified equipment and materials is locaced in 
Attachmen': A e o  this Specification Section. 
Where lists of acceptable manufacturers are provided in 
these specifications, without refere-n-ce to model and/cr 
part rclrrber, these lists are inteneed to identify the 
types and general quality of those items that are 
cozsidered suitable. These lists in 20 way preclude che 
orrerer f r o m  proposins alternace materials, eqcipmenc, 
manufacturers' names, o r  equipment suppliers of these 
itens, except where specifically precluded by these 
specifications. it is the offerer's responsibility to 
propose the materials, manufacturers' names, o r  
equipment that is best suieed for chis 2roject in 
combined terms of quality and price. 

Fluor 

A list of specifically 

r -  

REFERENCES 

* - .  The publications listed in the technical specirications 
form part of xhis s2ecification. Each p.~blicacicn 
shall be the latesc revision and addendm in effect at 
the cine of issue of contract and of Iss7.e of che 
specificacion unless notifie6 otherwise. Excepc as 
nodified herein or the details of the drawings, 
included in this specification shall conform tc che 
applicable provisions of these publications. 

work 

SPECIFICATION EXPLANATION 

CI General: 
abbreviated, simplified, or  screanlinec type and 
include incomplete sentences. 
phrases such as "the ccntraccor shall, l1 "in co-cformicy 
therewith, '' "shall be, ' I  "as noted on :he &awings, ' I  

ihe technical szecifications are of the 

Oinissions of words o r  

000010 
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4 ,q !. ,, r't; 'i, ,. .I 

according 

3. 

4 4 8 6  
to the planslrt lla,lg trthe,lt and I1allt1 are 

intentional. Omitted words or  phrases shall be 
supplied by inference in the same nari-r?er as chey are 
when a "not.e" occurs on the drawings. 

The Subcontractor shall provide all items, articles, 
materials, operations, or methods listed, mentioned, or 
scheduled either on the drawings, or specified herein, 
o r  both, including all labor, materials, equipment, and 
incidentals necessary and required for their compiecion 
and installation. 

- ror convenience of reference and to facilitate the 
letcing of contracts, the specifications nay be 
separaced into titled divisions. Such separations, 
however, shall ROC operate to make Fluor Fernald ar. 
arbitrazor eo establish the limits of subcontracts in 
any mamer. The following defines the sepzations 
referree to in the 
1. Divisior.: 

2 .  Section: 

3 .  Article: 

specifications. 
Separate numbered division of 
specifications (e.g., Div. 16) 
Separate mmbered section of a 
division (e.g. , Sec. 15050) 
Separate numbered article of a 
subsection (e.s-, Arcicle 2.1) 

Definitions: Certain terns and words as used 
throughout the specificztions shall be defined as 
follows, cnless otherwise ?arsicularly specified: 
-. I 11 Trovide 11 - Furnish and inscall, complete, ir? 

2. ltIndicatedr!: AS shown on the drawixgs and/or 

3. "Directed, 

place. 

specified. 

llAuthorFzec, I t  

llPermitcecill : Shall be as directee, authorized, 
or pernitted by aluor Ferzald. 

Ferzald. 
4. 11Selecte2t1 : Shall Se as selected. by Fluor 

5 .  I! Sa c i s f ac 'L cry , 
"Acceptable": Satisfactory o r  accepable to FLUOR 

F3XXALD. 

OOOQ11 
01010 
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1.6 

A 

4 4 8 6  
6. "Necessary, li 

Re-i red, 
"Suitableii : , As necessary, required, or suitable 

for the incended purpose ils 
determined by FLU03 FE-WALD. 

otherwise specified 
7. 11 S*&mit 11 : Submit to FLGOR FZRNALD unless 

ABBREVIATIONS FOR REFERENCED STANDARDS AND 
SPECIFICATIONS 

The following list denotes abireviiitions used in the 
techs-ical portions of these specifications: 

Abbreviation 

AASETO 

ACI 
ADC 
AGC 

AISC 

AIS1 
ZlSJICA 

FATS I 

F-P I 
AIR1 

ASCE 
ASTM 

AWS 
AWdA 
BOCA 

CFX 
TM ..-. 

Authority 

American Association of State 
Highway and Transportation 
Officials. 
American Concrete Institute 
Air Diffusion Council 
Associated General Contractors of 
America 
American Institute of Steel 
Construction 
American Iron ana Steel Institute 
Air Movement and Control 
Association 
Anerican National Stiinaards 
Institute 
Artxri can Pet  zo I eun Ins t i t ut e 
Air Conditioning and Refrigeration 
I n s  t i tct e 
Amsicaz Society cf Civil Zngineex-s 
American Society for Testins and 
Materials 
American Xelding Society 
Axerican Water works l-ssociation 
Ejuiiding Or'ficials and Code 
Administrator Internasional 
Code of Federal Xegulations 
Factory Mutr;al System 



- 4 4 8 6  

Abkxevi ac i on 

I cso 

IEEE 

&. TNiTAC .- 

I SA 

MBMA 

NCMA 

NEC 
N E W  

NETA 

NF?A 

NIST 

NPCA 

ODOT 
OSHA 

PCA 
?CI 
PDCA 

PS 

SIOYA 

SJI 
SSPC 
SWRI 

UL 

Date: 08/29/02 
Rev. : 0 

Authority 

International Conference of 
Building Officials 
Institute of Electrical and 
Electronics Engineers 
International Masonry Industry All- 
Weather Council 
Internaeional Society for 
Measurernenc and Control 
Metal Building Manufacturer's 
Association 
National Concrete Masonry 
Association 
National Electrical Coee 
National Zlectrical Manufaceurers 
Association 
International Electrical testing 
Association 
National Fire Protection 
Association 
National Institute of Science and 
Te chnol o w  
lu'ational Paint ane Coatings 
Association 
Ohio Departrnenc of Transportation 
Occupational Safety and Eealth 
Administration 
Portland Cexent Association 
Prestressed Concrete Institute 
Painting and Decoratixg Contractors 
of America 
Ur?ited States Department of 
Commerce, Voluntary Products 
Standards 
Sealed I r rsulat ing Glass 
Manufaczurers Association 
Steel Joisc Institute 
Steel Scructures Pzintincj Council 
Sealant, waterproofins, and 
Restoration institate 
Underwriters Laboratories, Inc. 

.. 
- 

END OF SECTION 
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ATTACXIENT A TO 01010 
SOLE SUuXCS EQUI PMZNT 

SOUTX FISLD 3x7.'-XACTION SYSTEM - PFASS I1 

The equipnent lisced in the table below is specifically 
identified by manufacturer and rnodel within the indiviciual 
specification sections. 
as specified in accordance with Article 1.3.A of Section 01010. 

This equipment is to be provided exactly 

EquipmeRt 
Specification / 

Article 

Process Control Station 13401 / 2.1.C 
(conmunications) DWG 95X-5500-3 -02105 ,  

02107 

Variable 'requency Drive 16483 / 2 . 1  
(VFD ) 

Magnetic Flow meter 1 3 4 0 0  / 2.1.B 

Zressure Indicating 
Transmitter 

1 3 4 0 0  / 2.1.A 

Limit Switches, ?hlti- 1 3 4 0 0  /2.1.G 
Purpose Position Indicator 

Well Level Indicatizg 
iransmitter 
Flow control valve 

r-7 

1 3 4 0 0  /2.1.D 

1 3 4 0 0  / 2 . 1 . E  

Check Valve 15060 / 2.1.F 

Butterfly Valves 1 5 0 6 0  / 2.1.E 

Submersible Pump 15160 / 2.1.A 

Motors Driven by Variable 15171 / 2.1.A 
Frequerrcy Drive 
Unit 3eaters 15500 /2.1.B.2 

Cov3ination Ster>-Down 16462 / 2.I.A.1 
Transformer & Lighting Tarrel 
Distrihtion Panel 16462 / 2.1.A.2 

Panelboard 16470 / 2.1.11.1 

Eate: 08/29/02 
Rev.: 0 



SECTION 01011 
S'UBMITTUS 

PART 1 GENERAL 

1.1 SHOP DRAWINGS, SAMPLES, AND OTHER DATA 

A . Attachme_n,t I is the submitcal listing. Refer to ?arc 5 
ar,d 7, Statement of Work, in the Invitation fox si5 for 
other submittal requirements. I?*rly submittals not in 
conformance with these req-Jirements will be returned 
without review f o r  correction and resubmittal: 

1. 

2. 

3 .  

4 .  

5 .  

Dace: 08./ '2.9/02 
Rev. : 0 

Assemble ar_d submit, if required, ir, losically 
arracge6 folders , the following : 
a. All instruction bulletins, diagrams, 

lubrication schedules, operathg 
instructions, parts lists, and 2amphlets for 
equipinent and apparatus furnisheci, including 
vendor's or manufacturer's recommended 
2rocedure for ~rftFn5, handling, and 
installing equipment. 

- .  

S;?bmictals f o r  eqr;ipmenc shall include 
manufacturer's catalog "cut sheets" c r  similar 
information bulletins indicating the mode1 number 
o r  catalog number, ratings, size, weight, and 
perfornance curves and data. Izdicate operating 
point on curves and tabular data for each piece of 
equipment that curves or data represent. 
Submit wirins diagrams or connection diagrams fcr 
eqcipment items, acconganied by acieqcately defiried 
symbols list. Schematic and wiring diacpams must 
be prepared in accordance with &KSI/IESZ 
Publication Y32E, "Electrical and Electronics 
Graphics Symbols and Reference Desisnations." 
Individual 8-1/2 by Il-inch elementary an2 wiring 
drawinqs are not acceptable. 
Indicate all performance data, conscvuction 
material ilnishes, and modifications to 
manufacturer's scandalrd design sseciriec. 
Locate eermination poiits for all require2 
external wiring. 

r .  

. - .  . 

000015 
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'> e., r .I , .- 4 4 8 6  
6 .  Indicate roughing-in, founeation, and support 

7 .  Submit written test procedures for all required 
point dimensions. 

testing. Include criteria for acceptable 
performance. Submit test reports after coqletlon 
of tests - 

8. Submit Niaterial Safety Data Sheets (XSDSs) for all 
hazardous chemicals to be used. This includes, if 
applicable, all cutting oils, caulks, sealants, 
lubricants, paints, etc., and all other sini~ar 
compounds _ .  

Fluor Fernald's review of such submittals shall 
Rot relieve the Subcontractor from any 
responsibility for deviations from contract 
drawings or specifications, unless the 
Subcontractor has in writing called Fluor 
Fernald's attention to such deviations at the time 
of submission, nor shall it relieve the 
Subcontractor from responsibility for errors of 
any sort in the submittals nor from responsibility 
for the proper fitting and construction of the 
work. 
Submittals will be reviewed with respect to such 
factors as quality of draftsmanship, legibility, 
and evidence that the Subcontractor is aware of 
the necessity and importance of' adequately 
detailing and illustrating special features and 
conditions relating to the work. 
sizes, construction details, and directive notes 
shown will Se reviewed f o r  accuracy, conpliazce 
with the specifications, a&quacy, interferences, 
etc., on a spot check o r  izcomplete Sasis to 
establish that the Subcontractor has given s ~ c h  
factors careful atteritiori. 
Any changes markeci on submittals during review 
will be for the purpose of indicating the 
requirements of the contract documents, and no 
change in the contract amount is authorized by 
such markings. 
When submittals are found to be satisfactory with 
respect to the above factors and within the  sco2e 
of the review outlined above, they will be 

. . -  

9. 

10. 

Dimensions, 

11. 

12. 

Date: 08/29/02 
Rev. : 0 
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1.2 

A.  

13 

returned by FLUOR FEFtXALD to the Subcontractor 
bearing certificate attachmenc permitting the 
Subcontractor to employ them in the furtherance of 
the Subcontractor's work under the contract, buc 
only with the express underscanding that such 
permission shall not relieve the Subcontractor cf 
the responsibilities for the full performance of 
the work required under the contract in 
conformance with the contract documents sovernins 
such performance, nor for any other deficiencies 
in the submittals such as inaccuracies, 
ciiscre?ancies, omissions, interferences i~l the 
work itself, or with the work of ocher 
concractors, whether or not such deficiencies were 
observed or noted in the course of the review of 
the shor, drawings. 
The Subcontractor shall verify all fielci 
dimensions required f o r  shop drawings. 

OPERPLTING MANUALS AND SPARE PARTS LISTS 

Copies of manufacturers' recommended spare parts list 
shall be submitted with received shipment of any item 
of equipment. 

- 

B. An Installation, Operation, and Maintenance (ION) 
Manual shall be prepared so as to provide optimum 
operation and maintenance of the equipment and systems 
being furnished. 

C .  

D. 

m Ihe cover of the IOM Manual shall include the followins 
information: 
1. Project Title - SOUT?, FIELD EXTRACTION SYS. i3II.11 

3. A/E - Fluor F'ernald 
4 .  Construction Manager - Fluor Fernald 
5. Subcontractor (Name of Subcontractor, if any}. 

2. Project Nuder: 53600 

The IOM Manuals shall be bound into one or more volumes 
for ease of handling and shall have an index. The 
manual shall inclu2e descriptive literacure, drawinss, 
performance curves and rating data, test reports, ard 

. .  

Date: 0 8 / 2 9 ' / 0 2  01011 000017 
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4 4 8 6  
spare parts l i s c s .  The maintenance sectiox shall 
divide maintenance procedilres into two categories, 
"Prevenrive Maintenance" and ftCorrective Maintenance, I' 

and a subsection for "Safety Precautions." Prevencive 
maintenance shall include cleaning and adjuscnenz 
instructions. Corrective Maintenance shall include 
instructions and data arransed in the normal sequence 
of corrective maintenance (i-e., troubleshooting! 
(logical effect to cause), chen repair and ,replacement 
of parts, then the parts l i s c .  Safety ?recautions 
shall comprise a lisc of safety ?recautions and 
instructions to be followed before, during, and after 
m&iq repairs, adjustments, o r  routice maintenance- 

Submit complete sets of final, approved manuals prior 
to the shipment of che equipment o r  system. 

Date:' 0 8 / 2 9 / 0 2  
Rev. : 0 
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Attachment 1 to Specification 01011 of Specifications 
Submittal Listing 

A. Silbrnittal Requirements: Submittals required include drawings 
and/or data for all items listed below: 

i - -  

2. 
3. 
4 .  

5 .  

6 .  

7 .  
8 .  

9. 

10 - 

2.1. 
12. 

Date: 0 8 / 2 9 / 0 2  
Rev. : 0 

- > *. 

rtAA1l desigrrates chat items marked have additional, 
specific, o r  special requirements which are 
provided in the technical portion of the specs. 
llBB1l designates thac sho? drawings are reqaired- 
I1CCr1 designates thac cacalog cuts are reqaired. 
l1DD" designates that Material Certificates are 
required - 
rrES1l  designates chat Certificates of Conformance 
are required. 
liFF1l designates chat engineering calculations are 
required. Manufacturer shall certify that the 
supplied product meets or exceeds specification 
requirements. 
I'GG" ciesignaces chat spare parts list is rewired. 
rlHH1r designates that an installation, operation, 
a ~ d  maintenance manuals (ION) are required. 
llII1r incicates that manufacturer's material safety 
daca sheets (MSDS) are specirically required. 
MSDSs shall be submitted for all hazardous 
cherr?icals as reqiiired by Submittals S2ecification 
01011, Article 1.1, Paragraph A . 8 .  

signal, and control wiring are reqdired. 
llKK1' Fzaicates t ha t  cesciq is recpired. 
rlLL1l, llMX1i ane lrhBIrl are to be user defined. 

. C  

I1  Jj 11 indicates ' t3at wiring diagrams f o r  ?ewer, 

01011 
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-- SECTION 01012 
SCHEDULE OF D-WLINGS 

1.1 DRAWINGS 

A.  The following drawings are  hereby made a part of t h i s  
con t r ac t  :' 

Drawing Xumber Drawing T i t l e  

1. 95X-5500-X-02065 
2. 95X-5500-G-02065 
3. 95X-5500-6-02067 
4. 95X-5500-6-02058 
5 .  95X-5500-G-02059 
6. 95X-5500-G-02070 
7. 95X-5500-G-02071 
8. 95X-5500-6-02072 
9. 35X-5500-6-02073 
LO. 95X-5500-6-02074 
11. 95X-5500-(2-02075 
12. 95X-5500-G-02076 
13. 95X-5500-G-02077 
14- 95X-5500-A-02078 

15.95X-5500-S-02079 
16.95X-5500-2-02080 
17.95X-5500-2-02081 

18.95X-5500-P-02082 
19.95X-5500-73-02083 
20.95X-5500-E-02084 
21. 95X-5500-E-02085 
22.95X-5500-E-02085 
23.95X-5500-E-02087 
24.95X-5500-3-02088 

25. 95X-5500-3-02089 

25.95X-5500-3-02030 
27.95X-5500-E-02091 
28. 95X-5500-E-02092 
2 9. 95X- 5 5 0 0 -E - 0 2 0 93 
30. 95X-5500-E-02094 
31.95X-5500-E-02095 

32.95X-5500-E-02096 
Date: 08/29/02 
Rev.: 0 

Projecc T i t l e  Sheet 
C i v i l  Legend and Syniols  
SITE Vtility Piping P l a n  
S i t e  u t i l i t y  P i ~ i n g  - 
S i t e  u t i l i t y  Piping plan 
S i t e  U t i l i t y  2iping Plan 
P r o f i l e s  
P r o f i l e s  
D e t a i l s  
D e t a i l s  
Details  
D e t a i l s  
Details  
Arch i t ec tu ra l  plan azd E leva t ions ,  "ell 
Xouse N o ' s  30, 31  and 32 
Sect ions  and D e t a i l s  
?iping/?lant Design W e l l  House Pip ing  Plan 
Piping/Plant Design W e l l  Kouse ?iping 
Sect ion  
I n j e c t i o n  Well Plan, Sec t ions  and Eetails 
E l e c t r i c a l  - Sp3ols and Lesend 
E l e c t r i c a l  - Syiribols and Legend 
S i t e  U t i l i t y  E l e c t r i c  Plan 
S i t e  U t i l i t y  S l e c t r i c  Plan 
S i t e  U t i l i t y  S l e c t r i c  Plan 
S l e c t r i c a l  480/120V Power, Instrument and 
Light ing "an 
3 a l e c t r i c a l  S i n s l e  Line/Elevat ion I n j e c t i o n  

W e l l  29 
E l e c t r i c a l  13.2 :W P o l e  Schedule Sheet 
E l e c t r i c a l  Material L i s t  & Standard D e t a i l s  
E l e c t r i c a l  e l eva t ions ,  Sec t ions  & Details 
E l e c t r i c a l  Sect ions and Details 
s l e c t r i c a l  Sect ions and Details 
E l e c  . 13.2 :W Aerial  D i s t r i b u t i o n  S ingle  
Line Diagram 

m 

3 l e c t r i c a l  Single  Line Diagram OOQQ33 
01012 

,1 of 2 SCESII/X3S4340/53500 . 



Drawhq-. Number 

33.95X-5500-3-02097 

34.95X-5500-E-02098 

35.95X-5500-3-02099 

36 .95X-5500-3-02100 

37 .95X-5500-2-02101 
38. 95X-5500-2-02102 
3 9 .  35X-5500-7-02103 
00 .95X-5500-5-02104 
41.95X-5500-N-02105 

4 2 .  95X-5500-N-02106 

4 4 .  95X-5500-N-02108 
45.95X-5500-N-02109 

46.95X-5900-N-02110 

Date: 08 /29 /02  
Xev.: 0 

Drawing Title 
r .  4 4 8 6  

Electrical Panel Schedules and Diagrams 
Elementary ar?d. interconnection 
Electrical Cable and Conduit Schedule 
Injection Well 16 
Zlectrical Cable and Conduit Schedule 
Injection Well 2 9  
Zlectrical Cable and Conduiz Schedule 
Injection infiltration Pond 
Electrical well Eouse Cable Schedule 
Electrical Well Iiouse Conduit Schedule 
Electrical Cable Scheeule 
Electrical Overhead Cable Schedule 
Mechanical Process Piping and 
Instrunencacion Synbols & Legend. 
instrunentation Inzerconnection Diagram, 
injection Well DCS PCS 
Instrumentation Interconnection Diagram, 
Extraction Well House DCS PCS 
instrunentation Conzrol System Architeczure 
Piping a d  Instrumentation Diagram, well 
No’s. 3 0 ,  31 and 32 
Fiping and Inscrumentation Diagran lnjeccion 
Wells N o ’ s .  1 6 / 2 9  & Injectior. Infiltration 
Pond 

- 
- 

- 

END OF SECTION 

01012 
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U.S DEPARTMENT OF ENERGY 

FEWALD ENVIRONMENTAL MANAGEMENT PROJECT 
FLUOR FERNALD SUBCONTRACT NO. DE-AC24-010H20115 

TECHNICAL SPECIFICATIONS 
SOUTH FIELD EXTRACTION SYSTEM - PHASE I1 

Division 02 - Site Work 

Prepared by: 

C h e c k e d  by: 

\ / :  -. . .  

D a t e :  08 /29 /02  
R e v . :  0 
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SECTION 02110 
SITE CLEARING 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Remove surface debris. 

3. Remove crushed aggregate paving. 

C. Clear site areas of plant life and grass, where it 
affects construction only. 

D. 

F. 

G .  

1.2 

A.  

5 .  

C .  

D. 

E .  

1.3 

A . 

1.4 

P, . 

Remove fencing as directed by FLUOR FZEVALD. 

m iopsoil excavation. 

Traffic coxtrol. 

Control of fugitive emissions. 

RELATED SECTIONS 

Section 01010 - General RequiremeEts 

Section 01011 - SuSmittals. 

Section 02200 - Earthwork. 

Section 02270 - Erosion Control. 

Section 02831 - Chain Link Fence 

REFERENCE DRAWINGS 

See Section 01012 for  the Schedule of Drawings. 

QUALITY ASSURANCE 

1 zrosion arc secimencation control s:?all comply- wieh 
requirements of Seczion 02270 of this specificazion 
pickage. 

000036 
Date: 08/29/02 
Xev.: 0 SFESfI/RES4340/53600 
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7- - 4486 

1.5 

A .  

B .  

C. 

1.6 

A .  

1.7 

A. 

SUBMITTALS 

Provide submittals as reqcired 5y Section 01011. 

Prior to the placemene of dekris into containers, the 
Subcontractor shall submit a detailed waste handling 
plan ir! accordance with  the Subcontract, Part 6 ,  Scope 
of Work, for aDproval by the Construction Manaser. 

Submit Traffic Control ?la2 and details on the type of 
barricade to be used. 

DELIVERY, STORAGE, AND HANDLING 

Chemical additives for the control of fugitive 
emissions shall be handled and stored accorcing to the 
manufacturer's recommendations. 

- .  

SEQUENCING AND SCHEDULING 

Coordination 
1. Coordinate clearing work wi 

Manager. 
h the Construction 

. 2 .  Sequence clearing work with erosion control 
measures stated in Section 0 2 2 7 0  of t h i s  
specification package. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A .  Fugitive emission (srincipally dust) corltrol materials 
shall be non-hazardous. 

2.2 

-4 * 

EQUIPMENT 

Access control barricades are to be portable so they 
can Se moved daily to allow throuqh traffic during nori- 
work 2eriods. They should be marked with 4-inch to 8 -  
inch-wide reflective orange and white diasonal strips. 

Date: 0 8 / 2 9 / 0 2  
Rev.: 0 

02110 
2 of a 
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PART 3 EXECUTION 

3.1 PREPARATION 

A .  Verify that existing utilities and featcres designated 
to reaain are staked, flagged, and identified. 

B. Tnstall --- perimeter seeiment concrol measures accorciing 
to Section 02270 prior co any clearing or earthmoving 
operations- 

C. 

3.2 

A .  

B. 

Install traffic control devices if required by the 
Traffic Control Plan. Traffic shall be maintained ax 
all tines unless otherwise approved by the Construction 
Marrager . 

ERECTION/INSTALLATION/APPLICATION 

2 .  

3 .  

Clearing: 
1. Clear and grub areas alorq rrew groundwater Iizes, 

well houses, valve placforns, new roads, and areas 
accessing the site. Coordinilce clearing linits 
with the Construction Manager. 
Remove paving ar,d gravel according to the 
construction drawings. 
During site clearing and earth-moving operations, 
fusitive emissions, grincipally dust shall be 
controlled using water-misting techniques. AI1 
resulting runoff water shall be contained itnd 
collected in accordaxe with conditions s2ecifiee 
in Invitation for Bid, Subpart 6, and Scope of 
Work. 

Removal : 
1. Renove debris, rock, and extracted plant life. 
2 .  Remove existing fencing and replace as directed S y  

X U 3 R  ?EIW,riLD. 

. .  

Date: 0 3 / 2 9 / 0 2  
Rev.: 0 

02110 
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C. Topsoil Excavation: 
1. Excavzite topsoil from areas to be gradeci. 
2.  Stockpile in area designated on site or as 

directed by the Construction Manager to a height 
not exceeding 8 feet. Procect from erosion. 
Remove excess topsoil not re-usee from the 
stockpile to a site designated by the Construczion 
Manager. 

3 . 3  PROTECTION 

A .  Locate, identify, and protect from damage all ctilities 
that remair-. 

B. Protect trees, plant growth, and features desisnated to 
remair- as final landscaping. 

C. Protect survey benchmarks, monitoring wells, and 
existing structures from damage or 2isplacement. 

9. Xaintain existing roaciways at the construction site, 
including dust control. 

END OF SECTION 

000039 
Date: 08/29/02 02110 
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PART 1 

1.1 

A .  

B. 

C. 

D. 

E. 

F.  

G .  

1.2 

A .  

C. 

D. 

E. 

1 
i .  

G .  

E. 

I. 

Date : 
Xev. : 

GENERAL 

SECTION INCLUDES 

Site grading. 

Excavating. 

Backfilling and compacting. 

Landscape grading. 

Redistribution of topsoil. 

Sampling and testing. 

Trenching for utilities. 

Soil and aggregate materials 

RELATED 

Section 

Section 

Section 

Section 

Section 

Sectioz 

Section 

Section 

Section 

08/29102 
0 

- 
SECTIONS 

01010 

01011 

02110 

02270 

02512 

02667 

02720 

02832. 

03001 

m 4486 
SECTION 02200 

2AXTEWORK 

Ger-era1 Requirements. 

Submittals. 

Site Clearing. 

Slope 2ro'Lection anE Sroslon Coatrol. 

Crushed Aggregate Paviq. 

Site Water Lines. 

Site Drainage. 

chain Link Fence 

Concrete. 

02200 
1 of 11 
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. .  ., . . 4 4 8 6  

IT. Section 1 6 1 1 8  - Underground Dutctbanks. 

1.3 

A .  

1.4 

A - 

REFERENCE DRAWINGS 

See Section 01012 for the Schedule of DraiqiEgs 

REFERENCES 

4 .  ASTM D1556-90 

5 .  ASTM D2487-98 

6 .  ASTM D2922-96 

7. ASTM 3 3 0 1 7 - 9 6  

American Society for Testing and. Materials (ASTM): 
1. ASTM C136-96 Standard Test Method for Sieve 

Acalysis of ?ine and Coarse 
Aggregates. 

Particle-Size ilrlalysis of 
Soils. R(1998) - 

2 .  ASTM D422-63 Standard Test rviethod for 

3. ASTM 9698-91 Tese Method fo r  Laboratory 
Compaction Characteristics of 
Soil Using Scancar2 Effort 

m/m]) - X ( 1 9 9 8 )  - 
Standard Test Xechod for  
Density and Unic Weisht of 
Soil in ?lace by :he Sand-Cone 
Nethoe. "0-1-1996 X(1995) 
Standarc? 2'ractice for 
Classification of Soils for 
Engineering Purposes (Unified 
Soil Classification System). 
Standard Test Met2ods for 
Density of Soil and Soil- 
Jqgregate ir?_ Place by Nuclear 
Methods (Shal low Depth). 
Scandard Tesc Methods f o r  
Wacer Concenc of Soil anC Xock 
in Place by Nuclear Methods 
(Shallow Depch). Zll-1997 

( 1 2 , 4 0 0  fe-lSf/f~/ 1600 kn- 

B .  Scate of O h i o ,  Department of Transportation (GDGT), 
Cons~ruccion and Materials Specifications, January 1, 
1997. 

Date: 0 8 / 2 9 / 0 2  
Rev. : 0 
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C. Occupational Safety anc Healch Aaninistration (OSFLjl\I : 
1. 29 C?R 1926 Subparz ? - Excavations. 

1.5 SUBMITTALS 

A. Provide submittals as required by Section 01011. 

2 .  Materials Source: Submit name of imporzed materials 
suppliers. Change of source requires the Construction 
Manager's approval. 

C. Accurately record actual locations of utilicies (i-e., 
buriee pipe, conduit, o r  cable) remaining, by 
horizontal dimensions, elevations or inverts, and sloge 
gradients. Subnit information or?- as-buiit drawings. . -  

D. Submit name and address of soil t e s c i q  laboracosry for  
ap2roval. Provide Conscruccion Manager wit:? copies of 
all l a b  and field soil tescs and visual inspections of 
conpaction performeE by soil testing laboratory .i.jitkr,iZ 
1 week from date of test. 

1.6 QUALITY ASSURANCE 

A . Unless noted otherwise, all work shall be done in 
accordance with ODOT specificatiox. 

B. If tests indicate that the materials do not meet 
specified requirements, change the material and retese 
at no cost to FLLLOR ?E-XNALD. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A .  Every effort shall be made to re-ilse surplus materials 
generated by the groject before i r r . ~ o r t l n q  material from 
off site. 

, I I, *- , * I  : I  

Date: 08/23/02 
Rev. : 0 
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3. SuSsoil T p e  Si: Excavated an6 re-used macerial; 
graded; free of lumps larger than 3 inches, rocks 
larger than 2 inches, and debris; conforming to ASTK 
92487  G r o u p  S y r r ~ o l  CL, ML, SC. 

Sieve Size 

2 inches 

1 inch 

3/4 inch 

No. 4 

C. Subsoil Type S 2 :  Inported material; graded; free of 
lunps larger than 3 inches, rocks larger than 2 inches, 
and debris; conforming to I-STM D2487 G r o q  Symbol C L ,  
ML, sc. 

Percent Passing 

100 

70-100  

5 0 - 9 0  

3 0 - 6 0  

m D. iopsoil Type S3: Zxcavated and re-used material; 
graded; free of roots, rocks larger chan 1 / 2  inch, 
subsoil, debris, weeds, and foreign matter not suitable 
for subsequent seeding operations and maintenance; 
conforming to ASTM 92487 Group SyrriSol OS. 

Xo. 20G 

Coarse Aggregate T p e  A 2 :  Conforming zo ODOT Icez 304 
- Agsregaie Base. 

1 c. 

, .  - -  1 The aggregate shall be crushed carjonate, cxcscea 
gravel, crushed air-cooled slag, gramlaced slag, 
admixture of crushec? and granulated slag, o r  other 
types of suitable macerials meecirig the 
requirements of this icem. Crushed carSonate 
stcne or mixtures of crusGd and sranulatea slags 
shall meet the followi~g gradatiozl requirenencs: 

(2-13 

II No. 30 II 9-33 

Date: 08/29/02 
Xev. : 0 
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F. 

Sieve Size 

No. 4 

No. 50 

No. 200 

m I 4 4 8 6  

Percent Passing 

90-100 

7-40 

0-10 

Tine Aggregate Type A3: Sand - natural river o r  3ank 
sand; washed; free of silt, clay, loam, friable o r  
soluble macerials, and organic macter; graded i~ 
accordance with ASTX C136 and 92487; withiri the 
foilowing limits: 

PART 3 EXECUTION 

3.1 

A .  

3 .  

C .  

D. 

E .  

PREPARATION 

The Subcontractor is responsible for all earzhwork 
layout. 
1. The Construction Manager will provide horizontal 

and vertical control poir?ts, which sha-i be 
verified by che Subcontractor p r i o r  to starting 
work. 

2 .  The Subcontractor shall take necessary precautions 
to protecz control points ciurinz che cmstrucxion. 

9 -  

Verify that survey berrchmark and inter?.ded elevations 
~ c r  the work are as indicated. c 

Identify and flag known utility locations which exist 
in the construction area. 

Maintain and protect existing utilities to remain. 

. -  The Subcontractor shall notizy the Coms'cruction Manager 
when the actual conditiozs differ in m y  macr.er frer. 
that specified in the concracc documents o r  whe2 soft 
o r  spongy areas or other unusual soil cc~dicions z r e  
encountered. Discontinue affected work until nctir:e:: 
by the Construction Manager to resane work. 

. ? .  . 

, .., ; . '  
.*_ ". t., L...:. ., 4. 

Date: 08/29/02 
R e v .  : 0 
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rc 4 4 8 6  
F. No backfill shall be ?laced aroxnd o r  u2or- any 

structure/foundatior uncil it is shown chat the 
concrete has attained satisfactory strengch in 
accordance with Seccion 03001 of this s?ecification 
package arrd that the szructilre as a whole is ready to 
receive backfill. 
cor-Crete skall also be determined in accordance with 
Section 03001. 

The conpressive strengck! of che 

- G .  install erosion and sediment control measures in 
accordance with  Section 02270 of this specification 
package. 

3.2 ERECTION/INSTALLATION/APPLICATION 

A .  Excavation: 
1. 

2 .  

3. 

4 .  

5. 

6.  

7 .  

a .  

Date: 0 8 / 2 9 / 0 2  
Rev. : 0 

Excavate subsoil required to accommodate 
foundations, slabs on grade, ?aving, s i t e  
structures, and construction operations. 
Slo?e Sanks to angle of repose or  less, czless 
shored. 
Correct unauthorized excavation at no extra cost 
to FLUOX ?2-XWALD. 
Eand-trim excavation for structural footinzs. 
Remove loose material. 
Do not interfere with 45-degree 5earir.g splay of 
foundations. 
Stockpile excess soil in the area as direczed lqy 
the Corstruccion Nianager. 
Perform grading and other operatiozs to maintaiz 
site ckainage. 
accumulate ir- excavations under structures, 
arezts, trenches or eGuipment pads. Control water 
by means of ditches, dams, terqorary punps a d  
piping, plastic coverings, tarps, o r  other methods 
acceptable to the Construction ;P(i,ar?ager. 
Section 02720 for  ?ernanent storm crains. 
Areas that are disturbed o r  t h a t  lose fizmess 
before concrete is ?wired shall be undercut, 
backfilled, and cox-.?acted as specified i .n Article 
3 . 3 ,  ISaraSraph G. At the SuBconcrsctor's ~ptica, 
a lean coxrete ( 2 , 5 0 0  psi at 28 days) o r  

No water shall be permitted to 
pavina 

See 
. .  
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9 .  

Control led Low Strength Material - Controlled 
Density ?ill, nay be i n s t a l l e d .  
Remove debr i s  , lumped s-&scil, Sculc5ers, ax6 rock 
up t o  1/3 cubic yard. 

13. Trenching: 
1. Cut t renches s u f f i c i e n t l y  wide t o  enable 

2 .  Excavation is ’to be f r e e  of loose macter. 
3 .  Backf i l l  trenches t o  reqcired contours axd 

4 .  ir istall  t r a c e  w i r e  a s  ind ica ted  i n  Sect ion 02667 .  
5 .  Trenching sha l l  conform t o  OSFA requiremenzs. 

-A. installation of u t i l i t i e s .  

e l eva t ions .  

C .  Rough Grading: 
1. 

2 .  

3. 

4 .  

- 
3 .  

6. 

Prepare subgrade as follows: 
a .  Compct exposed: subgrace t o  dens i ty  

requirements f o r  subsequer,t b a c k f i l l  
ma te r i a l s .  

b .  Cut out s o f t  areas of subsra2.e not capable of 
i n  s i t u  compaction. Backf i l l  with Type SI 
f i l l  and cornsact t o  densicy equal t o  o r  
g r e a t e r  thar- requirements f o r  scbsecpent f i l l  
n a t e r i a l -  

Backf i l l  a r eas  t o  c o n t o x s  and e leva t ions  shovm. 
U s e  Gzfrozen and unsaturated r r ,azer ia l s .  
Do rrot b a c k f i l l  over porous, w e t ,  f r oze i ,  o r  
spongy subqraae su r faces .  
Unsa t i s fac tory  subgrade: 
a .  Where unsa t i s f ac to ry  subsurface con5itions i n  

a?, a rea  of b a c k f i l l  a r e  observed, excavate 
unsa t i s f zc to ry  mater ia l  t o  s a t i s f a c t o r y  
subqraae as approved by the  Ccnstruction 
Manager. 

b .  Backf i l l  with fill mater ia l  required for 
s p e c i f i c  a rea .  Compact t o  density reqaired 
f o r  t he  a rea .  

Place and compact f i l l  mater ia l s  i n  continuocs 
l e v e l  l aye r s  not exceedirq 8 i-n-ckes loose depth.  
Maintain optimum moisture content as determiged by 
ASTM E598 ( w i t h i n  3 percent )  of b a c k f i l l  ma te r i a l s  
t o  a t t a i n  required cozpacticn dens i ty .  

0 2 2 0 0  
7 of 11 
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7. Backfill against foundacions and pads as specified 

8. Slope srade away fron foundacions and pads a 

9 .  Backfill simultaneously on each side of 

in Article 3.3, Paragraph G. 

minimam i / 4  -inch per foot, unless ioted otherwise - 

unsupported foulldation walls. 

- -  E. Fill over underground 'u'cilities in trenches: 
1. Fill Type SI or S2,  above bedding to subgrace, 

compacted to 95 percent standard Proctor (FSTM 
9 6 9 8 ) .  

2. Pipe bediiicg shall be T y p e  A3 material corqacted 
in layers not exceeding 6 inches loose de2ch to - 95 
Percent Standard Proctor (ASTM 9698). 

E. Placing Topsoil: 
1. Clean up and restore areas aisturbed by and during 

construction operations ar.d/or occupied 5y the 
Contractor's teinporary facilities. Place a 
minimam of 4 inches of com?acced copsoii on all 
such areas prior to final accer>tance of the  
project by the Construccion Manager. 

2 .  Prepare subsoil to eliminate uneven areas and low 
spots. Niaintain lines, levels, profiles, and 
contours. Make changes in grade gradual. Blend 
slope lnto level areas. 

and foreisn materia while spreading. 
3. Xenove large stones, roots, grass, weees, debris, 

4 .  Roll placed Lopsoil. 
5 .  Leave scock2ile area azli s i te  clean, rake2, and. 

wick: positive drainase, rea&y to Se seeded. 

. -  

F. Material ScocQiles: 
1. ScockFile materials or? site at a locacior, 

2 .  

3 .  Direct surface water away fron stockpile site to 

designaced by the Construction Manager. 
Separace differizg materials with dividers or 
stockpile apart to prevenc mixiris - 

prevent erosior: or deterioration of naterials. 
3revent silt migration ac the stockpile perinezer. 

4. Provide storinwater runoff controls at pile LD 

preveclt sedrnext f rox  leaving stock2ile area. 

D a c e :  0 8 / 2 9 / 0 2  
Rev. : 0 
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G. Dust Control: Provide dust control using potable water 
o r  other materials in accordance with Section 02iL10. 

H. Dewatering: 
_.  7 Shozld dewatering be required, all water shall be 

contained and collecced in accordance with 
conditions specified in the Invitation for Bid, 
Subpart 5 ,  Scope of Work. 

pumps. All methods shall be of sufficient 
capacity to keep excavations/trenches sufficiently 
dewatered. 

2. Dewatering shall be achieved by gravity or by 

- - .  I Zxcept as supplemented o r  otherwise modified herein 
ane/or shown on the construction drawings, the entire 
work uzder this section shall be in conpliance wich the 
provisions of ODOT. 

J. The Subcontractor nay use lean coxxrete, minimum 
compressive strength of 2,500 psi, to correct over- 
excavation. 

K .  Debris and waste shall be handled as specified in 
Section 02110. 

3 . 3  FIELD QUALITY ASSURANCE 

A. Compaction testins will be performed i r r  accoreance with 
ASTM D698, ASTM D1555, ASTM C2922, and ASTIV! D3017. 

B. Grain size analysis shall be performed in accordance 
with ASTM D422. 

C. If comgaction tests indicate that work does not meet 
qecified requirements, remove work and replace at 20 
additional charge to ?L'u'OR FZRXALD. If visxal 
inssection indicazes that work has not been 2erformed 
as ssecified, repeat procedure at 20 additional char2e 
to TLiJOR ?EWALD. 

D. Frequency of Tests: 

. P I .  P., Y 
Date: '08'/29/02 
2ev. : 0 
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Location 
Under foundat ion  
'Jnder S labs  ?ill Type A2 
i renches  - Fill Type A3, S1 & S2 
Under a l l  pavements 
Subsoi l  
Fill T y p e  A2 

A l l  o t h e r  fill ( roads  & gras ing ) )  
( F i l l  Type S1 o r  S 2 )  

Topsoil 

II 

1. 

Required Compaction 
1 0 0  percent Standard Proctor 
95 percenc Stazdarci ? roc tor  
95 2ercenc Staz2ard 2roccor 

95 2ercenc S t a r d a r e  Proctor 
1 0 0  percenc Stan&xd Proccor 
95 percent StanCsrC Proccor 

90 percent Standard Proccor 

E. 

Frequency of i n -p l ace  densicy t e s t i n g  s h a l l  be 
whichever of t h e  following r e q u i r e s  the  g r e a t e s t  
nupber of tests: 
a .  Once each day of work f i l l i r q .  
3 -  Once every l a y e r  of f i l l .  
c .  ance every 1 0 0  cubic yards  of f i l l .  
d .  Every 2,000 square f e e t  under pavins,  s l a b  02 

e .  Once a t  each spreac? foot ing  su jgrade  and a t  

L .  Under each foundation a t  su jg rade .  
g. Once every 200 feet  of t r e n c h .  

s r a d e ,  o r  f o o t e r .  

50-foot  c e n t e r s  on s t r i p  foocing subgrade. - 

The Subcontractor  s h a l l  n o t i f y  t h e  Construction 
Manager of a c t i v i t i e s  t h a t  w i l l  r e q u i r e  testing/ 
i n s p e c t i o n ,  a t  least  24 hours p r i o r  t o  the  start 
of such a c t i v i t i e s .  

_ .  F Minimum Compaction.Requirernents: 

Standard Troctor - ASTM D698. 

3.4 ADJUSTING 

A. Grading and F i l l i n s :  P lus  or m i r ? u s  1 inch  of indicaced 
ilzish su jgrade  a t  s t r u c t u r e s .  Ocher areas grzde2 t o  
<.rain a t  p l u s  o r  minus 3 inches.  

C .  

Date: 08/29/02 
R e v .  : 0 
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. .  
I .  

. . . : 

B. Top of Topsoil: Plus or minus 3 inches of required 
elevation or glane. 

3.5 CLEANING 

A .  Remove soil stockpiles, leaving the area i r r  a clean and 
neat condition. Grade and szabilize site surface to 
prevent freestandizs surface waeer. 

3.6 PROTECTION 

A .  Grade excavation top 2erirneter to prevent surface water 
ru~off from entering into excavation or zo adjacent 
properties. 

B. Protect ZiRished work and existing featxres, and 
lancsca~ing which will remain. 

r .  C. Reshape and. re-compact rills subjected to vehicular 
traffic to final grade and to compaction requirements 
given in Article 3 . 3 .  

D .  S'rotect excavations by methods required to prevent 
cave-in o r  loose soil from falling into excavaciw. 

2rotect bottom of excavazions and soil adjacent to and 
benezth foundation from freezing. 
Provide erosioE and sediment control in accordance with 
Section 02270. 

Dafe: 08/29/02 
Rev. : 0 

END OF SECTION 
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PART 1 

1.1 

A .  

B 

C .  

D. 

1.2 

A. 

B. 

C .  

9. 

3. 

1.3 

A .  

1.4 

A .  

S2CTION 02270  
EROSION CONTROL 

GENERAL 

SECTION INCLUDES 

Maintenarce of erosion control neasilres zlreaay i n  
?lace withir, t h e  Subcontractox's work area. 

Soil erosion and sedimentation control for areas of the 
Subcontractor's work area t h a t  are graded or disturbed 
as a part of the coatract work. 

Installation, maintenance and removal of all tenporztry 
erosion control facilities. 

Dumped rock storm drain lines and channels. 

RELATED SECTIONS 

Section 01010 - General Xequirements. 

. -  Section 01011 - Submittals. 

Section 02110 - Site Clearins. 

Section 02200 - Earthwork. 

Section 02720 - Site Drainage. 

REFERENCE DRAWINGS 

See Section 01012 for the Scheaale of D r a w i n ~ s .  

REFERENCES 

Scace of Ohio, Department of Transportation (ODOT), 
Conscruccion and Material Specifications, Jamary 1, 
1997. Exce2c as supplemented or otherwise modified 
herein azd/or shown 0'1 the construction drawings, the 
entire work under this section shii l l  be in con2iiazce 
with the zrcvisions of ODOT. 

/ 1  , 

D E i t e :  08/29/02 
Xev. : 0 
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B. State of Ohio, Department of Natural Xesources (ODNX): 
1. Rainwacer and Land Development, Ohio‘s Standarc 

for Scormwater Managenent, Land Development, and 
Urbafi Stream Protectior! - 1996. 

C .  

4 .  

5 .  

6 .  

7 .  

8. 

ASTK 34491-96 

ASTM 94533-91 

ASTM D4632-91 

ASTM D4751-95 

ASTM 94833-88 

American Society of Testing and Materials (ASTM) : 
1. ASTM D1777-96 Standard Test Method for 

Measuring Thickness of Textile 
Materials. 

per UEit Area (Weight) of 
Woven Fabric. 

Hydraulic Bursting Strength of 
:C?itted Goods and Nocwoven 
Fabrics - Diaphragm 3ursting 
Scrength Tester Method. 
Standzrd Test Method for Water 
Permeability of Geotextiles by 
Permitcivicy. 
Standard Tesc Mechod for 
irapezoid Tearing Strength of 
Geotextiles. ( R  1996) 
Standard Test Method for Grab 
3reaking Load and 3longacion 
of GeotextFles ( R  1996). 
Standard Test Method for 
Determining Apparent Opening 
Size of a Geocextile. 
Standard Test Method fo r  Index 
?uncture Xesistance OL 
Geotextiles, Geomeri5ranes, and 
Xelated ?_yo&iccs (El-1996) ( 2  
1995). 

2. ASTM 93776-96 Standard Test Method for Mass 

3. ASTY 33786-87 Star!dard Test Method for 

m 

.c 

1.5 SUBMITTALS 

A. Frovide submittals as required by Section 01011. 

Date: C8/29/02 
Xev. : 0 
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1.6 QUALITY ASSURANCE PROGRAM 

A .  Subconcraczor shall inspect sediment concrol measures 
2eriodically and after each rain exceeding 0 . 5  inches- 
to evaluaze the effectiveness of the control measures. 
Records of inspeceions shall be kept on file az 
Subconzraczor's site office. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A .  

3. 

P? 
L .  

D. 

Stakes: Stakes shall be a minimum of 2 feet, 8 inches 
in height and 2 inches by 2 inches o r  more in depth and 
width and made f r o n  hardwood. 

Silt 3ence: Naterials shall be as specified in GDNR's 
Xainwater and Land Development and the  conscrzction 
drawings. 

Dumped Xock Fill: Dumped rock fill shall meet the 
requiremezts of ODOT Ieem 601.07 fcr t p e  specified on 
Ckawings . 

Xon-woven geotechnical fabric f o r  dum3ed rock fill 
bedding shall meet the requirerrients of ODOT Item 712.09 
Type 3. 

Cruseins ager-t shall be as approved 3y the Constructioc 
Manager and shall meet the following requirenenes: 

1. The crusting agent shall be a pine sap emulsion 
comprised of a 100% organic enulsicn produced f ron  
naturally occurring resins (pine sap) or a 
tackifier approved by the  Construction Manager. 
The cruscing agent shall cot be coqrised of 
chloride, Lignosulfonate, petroleum, or as$mltic 
t - n e  emdsions. The crusting agent mast provide 
dust sup2ression and surzace stability fer exposed 
soils, both disturbed and undisturbed soils. The 
crrrseing agelnt shall be compatible with 
a3glicaticn via a nycro seeder, and zxst not 
require intelnse cleaning of eqipment sfter 

_ I .  

. .  

c .  L .,. 
Date: . 0 @ / 2 9 / C 2  
Rev. : 0 
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2. 

3 .  

application. 
be non-tracking (i-e., will not stick e o  boots or 
cires) . 
The crusting agent shall not have hazardous 
characteristics of ignica~~l~cy, corrosivicy, 
reactivity, or toxicity as defined in 4 0  C X  261 
for a hazardous waste in either its pre-applied or 
cured states. 
The crusting agent shall have a flash point 
greater than 200OF. 
neither a flamnable nor conkustible lipid per DOT 
definition. The crusting agenc mcst not be 
susceptible to significant decerioration from 
expostlre to the elements, includins sunlight. 

Once cured, the crusting agent shall 

1 .  . 

The crusting agent shall be 

PART 3 EXECUTION 

3.1 FIELD CONDITIONS 

A. Proteccive Measures 
1. 

2. Silt Fence: Conform to requirements / on che 

3. 

Conscruct procective devices as specified hereic, 
and as required on the contract drawings. 

construction drawings. 
Stockpile areas f o r  soil materials shall also be 
protected from erosion. If pile is not used for 
45 days, it shall be covered Kith tarps, crusting 
agent or seeded. Slopes on pile shall not exceed 
2:1 in steepness and shall be less than 1 5  feet 13 
height. 
pitch of at leasc 2 per cent on all areas. 
perineter of the pile shall have proper sediment 
controls (i .e., silt fence) . T a r p  or other 
coverings place6 on pile shall be properly - -  anchored to wizhstand wind and frrlly cover ELL of 
che ?ile. 
maintaining the controls 02 the 3iies until final 
accepcazce or disposition. 

backfill) is to be kept to 509  feet or less in 
lerLgch of exposed, dencded conditions unless 
otherv;ise approved by the Constraccion Manager. 

Pile shall be shaped with a crainage 
The 

The subcontractor is responsible f o r  

4 .  Pipeline inscallation (trenching, pipe laying, and. 

Date: 08/29/92 
Rev. : 0 
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B .  

C .  

Completed, backfilled sections can be covered. with 
mulch, temporary seed, erosion fabric, or other 
method as approved by X U O R  FEWALD, prior to 
rinal cover. Proper sedimenc concrols (i.e., silt 
fence) shall be used at de-rluded trench areas. 
Sediment controls can be re-used, if no: in 
disrepair. 

- .  

Silt Femes 
1. Install in accordance with ODNX and manufacturer's 

recommendations. ?lace at locations show2 on 
drawings prior to start of earthwork 
directed by che Construction Manaser. 

as 

Dumped rock will be used to protect storm drain 
oucfalls ane ditch lines as indicated on drawings. 
Dumr>ed rock shall conforrn to ODOT Type D dumped rock 
fill. 

3.2 ADJUSTING 

A. Renoval of Sediment AccQmclatiori 
- -  1 Renove accumulated sediments, debris, and 

obstructions as necessary. In EO czse shall 
sediment build up to i: 6epth greater than 7,/2 the 
heighz of the protective device. 
in a manner and locacior- as directed Sy the 
Construction Rlianager and. consistent with site 
regulacions and Subcontract Part 6 Scope of 'w'ork. 

Respread on site 

Seed areas. 

B.  Xernoval of Tenpouary 3rosion Control Facilities 
1. Erosion control facilities shall be removed at the 

direction of FLUOR FERNALD after the disturbe6 
areas are stabilized. with grass or other measures 
approved by the Construction Manager. 

Dace.:. .0.8/-29/02 
Rev. : 0 

END OF SECTION 
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SECTION 02512 
CRUSE39 AGGREGATE PAVING 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Installation and compaction requirements for aggregate 
surf  ace for r^oads. 

1.2 RELATED SECTIONS 

A. Section 01010 - General Requirements 

B. Section 0103.1 - Submittals. 

C. Section 02200 - Earthwork. 

1.3 REFERENCE DRAWINGS 

--. A See Seccion 01012  f o r  the ScheEule of Dxawings. 

1.4 REFERENCES 

A. State of Ohio, Department of Transsortation (ODOT), 

Except as supplemented or otherwise modified 
Construction and Material Specifications, Zanuary 1, 
1997. 
herein and/or showfi OE the construction krawings, the 
entire work under this seccion shall Se in compliance 
with the provisior-s of ODOT. 

1.5 SUBMITTALS 

__. p. ?revide submittals as required by Section 31011. 

T 3- ;L";acerials Source: Submit cames of imported macerials 
suppliers. Change of source requires Fluor F'ernald's 
approval. 

Date: 08/29/02 
Rev. : 0 
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C. Submit name and address of testing laboratory for 
approval. 
- 7 ab/field test results. 

Provide FLUOR FSXWGD wick?  copies of all 

PART 2 PRODUCTS 

2.1 MATERIALS 

A .  Aggregate materials shall meet the requirements of ODOT 
Item 304. 

-.. 3. Geotextile fabrics shall conform to ODOT Item 1 ~ 2 . 0 9 ,  
Type D. 

PART 3 EXECUTION 

3.1 FIELD CONDITIONS 

A. Verify grades and elevations of subgrade are correct. 

3. Verify t h a t  com2acted subgra2e is 2ry and not frozea, 
soft, or spongy. 

3.2 ERECTION/INSTALLATION/APPLICATION 

A. ?repare subgrade accordiEg to Sectiorr 02200. 

2. 

3. ?lace geotextile on subsrace in accorciance with 
manufacturer's installacion inscruccions and as follows: 
1. Geotextile fabric shall be place2 eireccly over 

the subgrade. 
placed an6 eem2orarily anchored in such a manner 
that placemen: of overlying macerials will :?at 
excessively scretch o r  tear the fabric. 
Geotextile fabric shall be installe6 zo limits an6 
grades indicaced on plans for all new work. 
geotexcile shall not be aragged across the 
subgrade. 
as smooth as ?ossijle on the prepared suScra6e. 
Wrinkles and f o l d s  in the seotexclle shall be 
removed by scretching an6 placing of so6 s:a?,les r .  

or small aggregate plies as repired. 

The geocextile fabric shall be 

The 

The geotextile fabric shall be unrclled 

. _  -- lrie ra~ric 

Date: 08/29/02 
Rev. : 0 
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shall be inscalled according to the manufactzrer's 
suggestion at curve locations. 

seamed, o r  manufactxred in seamless width. 
XethoCs of field joining shall include overlapping 
of adjacent edges and ends of geocexcile or sewing 
of adjacent edges and ends of geotexzile. Sand 
bags or other weights nay be used for tem2orary 
anchoring. Overlap at edges and ends of 
5eotextile shall be per manufacturer's 
installation instructions. 

4. The geotextile fabric shall extend co the edges of 
the road aggregate silrface. 

5. Bxposure of geotextiles to elements between lay 
down and cover shall be a maxirmm of 7 Cays to 
minimize damage potential by ultraviolet light. 

permitted directly onto the geotextile fabric. 
The agsregate shall be dumped adjacecc to the 
fabric or on previously placed stone. The 
aggregate shall be spread frorn the backdum2ed pile 
using a bulldozer, loader, track hce, or grader, 
with care being taken to avoid danage to che 
fabric by blades, tracks, tires, or buckets. The 
--- j n i t i a l  lift of aggregate on the geocexcile fabric 
shall be a minima% thickness of 6 inches afcer 
compaction and shall be compacted wich a smooth 
&run roller to the ninimm conpacteci density per 
Section 02200. 

directly on the geotextile fabric. 

3 .  The qeotextile shall be field joined, factory 

5 .  End dum2ing or tailgate dumping shall not be 

7. Construction traffic skall not be permicted 

C. When additional aggregate material is to be added to 
existing conr>acted aggregate, scarify exiscing aqglresate 
to a depkh of 3 inches. 

D. Conpact aggregace road surface as specified in Seczion 
0 2 2 0 0 .  

. .  I .  

Date: 0 8 / 2 9 / 0 2  
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3 . 3  

4 4 8 6  
QUALITY CONTROL 

A. Work shall be gerforned in accordance with ODOT 
requirements. . 

B. Tolerances 
1. The to? of the aggregate surface shall be a 

ur,iformly smooth grade surface without high o r  l o v :  

points and shall not be more than 0.10 feet above 
or below specified graees. 

shall be no less, at ar_y point, than the thickness 
indicated on the drawings. 

2. The thickness of the finished aggregate course 

END OF SECTION 

Date: 0 8 / 2 9 / 0 2  
R e v .  : 0 
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SECTION 02667 

SITE WATER LINES 

PART 1 GENERAL 

SECTION INCLUDES 1.1 

A. ? .  Pi?e  an6 rittings f o r  growdwater 
+-.- L,eatment underground lir_es. 

d ischarge  and 

3 .  Valves and t ap  connections. 

C .  A i r - r e l i e f  manholes, frames, and li&. 

Clean-outs, covers, and frames. 

E .  Guard pos t s .  

RELATED SECTIONS 1.2 

A .  Section 01010 - Gerreral Requirements. 

B. Section 01011 - Submittals.  

Section 02200  - Sarthwork. 

Section 030Ci - Cor?crete. 

C .  

D. 

1.3 REFERENCE DFSWINGS 

See SectioE 01012  for t he  Schedule of D r a w l r _ s s .  A. 

1.4 REFERENCES 

America= Society for Tescing and Mate r i a l s  (ASTivi) : 
1. ASTN A-53 - 3 8  Standard Spec i f icac lon  f o r  

Pipe, S t e e l ,  Black a d  Hoc- 
Dipped, Zinc-Coated, Welded 
and Sean le s s .  

800060 
SPESII/R3S4340/53600 
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2. ASTM 93035-95 

3. ASTM D3261-97 

4 .  ASTM 93350-93 

5. ASTM F714-97 

B.  

4 4 8 6  

Standard S2ecification for 
Polyethylene (22 )  Plastic Pipe 
(DR-PR) Based on Controlled 
Outside Diameter. 
Scandard Specification for 
Butt Heat Fusion Polyethylene 
(PE) Plastic Fittings for 
Polyethylene (23) Plastic Pipe 
and Tubing. 
Standard S9ecification for 
Polyethylene Plastic Pipe and 
Fittings Material. 
Standard Specification f o r  
Polyethylene (P3) Plastic Pipe 
(SDR-PZ) Based on Outside 
Diameter 

American Water Works Association (AWWA) : - 
I - -  

2 .  

3. 

4 .  

5. 

6 .  

7 .  

8. 

AhWA C104/ 
A21.4-95 

A’w-dA C105/ 
A21.5-93 
XwiiA CLIO/ 
A21.10-93 

A W A  C111/ 
A21.11-95 

AWWA Cl15/ 
A21.15-94 

AWWA C150/ 
A21.50-95 
ATfldA C151/ 
821.51-96 
AWWA C 5 0 0 - 9 3  

9 .  AWWA C504-94 

Date: 08/29/02 
Rev. : 0 

Cenent-Xortar Licing for 
Ductile Iron Pipe and Fittings 
for Water. 
Polyethylene Encasemect for 
Ductile-Iron Pipe Systems. 
Ductile-Iron and Gray-Iron 
Tittings, 3-Inch through 4 8 -  
Inch, (75 mm chrouljh 1200 mi) 

for Water and Other Liquids. 
Rubber-Gasket Joi~ts for 
Ductile Iron Pressure P i g e  and 

Flanged Ductile Iron P i ~ e  with 
Ductile-Iron o r  Gray-Iron 
Threaded Flanges. 
Thickness design of Duczile 
Iron Pipe. 
Ductile-Iron Pipe, 
Cencrifucallv Casz, fo r  Water. 
Ketal -Seated Gace V a l v e s  for 
wacer Supgly Service; AadezCurn 

Xubber-seated 33uzcerfly 

‘ittings - 

r. 

C50GA-1995 

Valves. 
OOQ061 

C2667 
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1 0 .  AWWA (2512-92 

11. AWWA C600-93 

- 4 4 8 6  

Air-Release, Air/Vacuum, and 
Combination Air Valves for 
Waterworks Service First 
Zdi t ion. 
Installation of Duccile-Iron 
Kater Kains and Their 
Appurtenances. 

C. 

1.5 

A . 

B. 

C .  

1.6 

A. 

State of Ohio, Department of Transportation (ODOT), 
Construction and Materials Specifications, January 1, 
1 9 9 7 .  

SUBMITTALS 

Provide submittals as required by Section 01011 and 
parts 6 & 7 of contract. Subnittals shall be submitted 
per ACR-001, Part 7 of this co~tract. 

Product Data: Provide data on all pipe materials, 2ipe 
fittings, valves, accessories, the methocis and 
equipment for E D 2 3  fusion welding, XDPE mar,holes, and 
manhole frane and cover. 

Project Record Docunencs: 
1. Accurately record actual locations by NAD83 

coordinates of all underground utilities, ci2ing 
mains, valves, connections, and inverc elevations, 
and show or? Subcontractor's redline drawings. 

2 .  Identify, describe, and record actual locasions of 
unexpected variations to subsoii condicicns c r  
discovery of uncharted utilities. 

QUALITY ASSURANCE 

Piping and Valves: 
rating marked on valve body. 

Manufaccurer's name and pressure 

I !:. * 

Cate:, 08;29/02 
Xev. : 0 

02667 
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I 1.7 DELIVERY, STORAGE, AND HANDLING 

4486 

A. Deliver, store, protect, and han2le products c o  
construction sice. 

3. Deliver and store valves in shipging containers or 
pallets with labeling in place. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A. Pipe 
1. Ductile Iron Pipe: A W A  C151, Class 55: 

a. Fittings: A W A  C110, Ductile iron cement 
lined, standard thickness per AFiWA (2150. All 
fittings and pipe at valves shall be flanged 
per AWWA C115. 

b. Jackets : AWr7A ClOS , ?E encasement. 
c. Cement Lined: A’VJWA C l O O ,  cement morcar 

2 .  Xigh-Densicy ?E Tipe: A S 2 4  D3035, SDR 11 ASTM F714 
fo r  150-pi pressure ratins (15O-psi tesc pressure 
rating). 
a. 
s .  

1 iced. 

C. 

d. 

e. 

f - .  

Fitting: Molded, butc fusion weld to pipe. 
Joints: 3utt fusion, flanged gasket joizts,  
and molded adapter pipe at interface 
connections with ductile iron pipe and 
valves. 
Branch Saddles: I P S  Branch SDR-11 sad2les. 
Trace Wire: Magnetic deteccable 14 gauge 
insulated scranded condLlc’~or. 
Warning Tape: 3rightly colored plastic tape, 
imprinted with “water service” in large 
lescers. 
Electro-Fusion coupling axd Electro-fused 
branch saddles are - ROC acceptable and shall 
not be used. 

3. Gate Valves 
1. - -  DWWA C500 ,  I T ~ ”  body, bronze trim, Eon-rising stem 

w i ~ h  square n ~ t ,  single wedge, Class 125  flan5ed 
ends, control roe, exter?sion box, and valve key. 

Date: 08 /29 /02  02667 (bQQ063 
Xev. : 0 0 of 8 SF3SII/XLS4340/53600 



C. 

D. 

E. 

G .  

K. 

2.2 

A .  

3edding Materials 
1. Bedding: Fill T p e  A3 as specified in 

Section 02200 of this specification package. 

Manhole: HDPE, ASTNi 03350. Pipe resin is cell 
classification 3454 34C. 

Manhole frane and lid. shall be heavy-duty cast iron as 
noted on the drawings. 

Air Vacuum and Air Release Valve: Refer to Section 
15060 .. 

Post Indicating Valves: Post Indicating Valves Asseirbly 
- u.L. listed an< FM approved. 
1. Sizes 4 inches - 14 inches, XCiA C500  gate va.lves, 

- -  

flangee en& Class 150, post assenbly shall show 
open and. shut, handcrank operator above ground, 
nor,-rising scen?, and break-flange c;o separate the 
top works wichout removing the valve from the 
line. 

Guard Posts: Steel pipe, A S T M X 5 3 ,  Schedule 4 0 .  

ACCESSORIES 

Concrete: 3,000 psi (minimum) as specified in Sectioz 
03001. Poured against undisturbed soil or conpacked 
fill. 

PART 3 EXECUTION 

3.1 EXAMINATION 

. C  .1. . A .  Verrry- existing cO~G1cionS. Bring aEy discrepancies to 
the Construction Manager f o r  resolutior: prior to start 
of work. Any discrepancies should be brought to the 
attention of the Construction Manager i2 a written 
scaternent immediately upon discovery. 

Date,: . 0 8 / 2 9 \ / 0 2  
Rev. : 0 

02567 
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-4486 

9. Backfill trench in accordance with Section 02200  
of this specification package. 

B. 

C .  

D .  

Installation - Pipe: HDPS 
1. 

2. 
3. 

4 .  

5 .  
6 .  

7 .  
8 .  

9 .  

10. 

ii 
- - I  

Maintain separation of sanitary water main from 
gravity sanitary sewer piping (IO-foot horizontal 
minirnum, 18-inch vertical minimum) . 
Install pipe to indicaced elevatioxs. 
Install '15D2E piping and fittings to A w j - A  C906 (by 
butt  weld fusior? method, ir, accor2ance with ASTM 
03261) - 
Install branch saddles in accordance with 
manufacturer's recommendations, with the 
understanding that electro-fusion saddles and 
couplings shall not be used. 
Route pipe in line as shorn on drawing. 
Install pipe co allow for expansion an6 

per manufacturer's recomziendation. 
Install access fictings to permit cleanouc. 
Form am3 place concrete for thrust blocks at each 
elbow or  change of directior! of pipe main. 
Establish elevations of buried piping to ensure 
not less than 3.0 feet of cover. 
Install separate 14 gauze strarrded trace wire 
concinuous to top of pipe. Install warning tape 
Suried 6 inches below finish srade, a3ove 
pipeline, coordinaze with Section 02200 of this 
specification package. 
Backfill trench in accordance with Section 02200 
of chis specification package. 

contraction wizhout stressing pipe or jo'-& L L L L S  as 

Installation of Pipe and Valves: Carbon Steel, see 
Section 15060. 

Installation - GGard Post 
1. Sxcavate for 2ost and concrete in accor6ar;lce with 

2. Xand trim and remove loose material in excavation. 
3. Position pi2e in hole, maintaining clearances as 

Section 02200. 

s2ecified on drawings. 

Dace :' O 8 j 2 9 j 0 2  
Rev. : 0 

02667  
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. a ,  I, * 4486 

4 .  Place concrete as specified in Section 03001, 

5 .  Paint post after concrete cures in accordance with 
around and in pi2e. 

ODOT Item 514, 

3.4 FIELD QUALITY ASSURANCE 
A .  Perform hydrostatic tests on water line in accordance 

with manufacturer’s recornmendation. Nocify the 
Construction Mar?ager at least 24 hours in advance of 
plar-ne6 testing. 
Manager within 1 week after completion of test. 

Submit report to the Construction 

B. The new pipes shall be hydrostatically tested prior to 
tie-in. This test shall be run at 50 psi above the 
working sressure of the water main and hold within 
specifications for 2 hours. 
P= T e s t  Pressure = C Working Pressure + 50 psi = 
100 psi + 50 psi. 
Unless otherwise instructed by the Construction 
Manager, use 100 psi as the operacing pressure for 
testing purposes. 

hour. Joints will be visually observed for leaks. 
Testing snall be coordinated through the Conscruccion 
Manager. No visible leakage is allowed curins the 
in-service test. 

D. Service test for tie-in locations shall be run fo r  1 

END OF SECTION 

Date: 08/29/02 
2ev. : 0 

0 2 6 5 7  
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PART 1 

1.1 

A .  

1.2 

A .  

B. 

C. 

1.3 

1.4 

D. 

E .  

A .  

A .  

3. 

SECTION 02720 
SITE DRAINAGE 

GENERAL 

SECTION INCLUDES 

Culverts, including flared inlet and outlet. 

RELATED SECTIONS 

Seccion 01010 - General Reqcirenents. 

Section 01011 - Subnittals. 

Section 02110 - Site Clearing. 

Section 02200 - Earthwork. 

Section 02270 - Erosior, Control. 

REFERENCE DRAWINGS 

See Section 01012 for the Schedule of Drawings. 

REFERENCES 

Sxte of Ohio, Department of Transportation, 
Construction and Maeerial Specification, January 1, 
1997 (ODOT). Except as supplemented o r  otherwise 
modified herein and/or shown on the construction 
drawings, the entire work uncier this section shall be 
in conpliance with the provisions of ODOT. 

American Association of Stace Xighway and 
Transportation Officials (AASXTO) : 
1. AAS;-i'TO Standard S2ecificaeion f o r  

M36X-96 Corrugated Steel Pipe, Xetallic 
Coaeed, for Sewers a ~ 2  Draim. 

1.5 SUBMITTALS 

A. Provide submitt+ls as required by Section 01011. . .  . ,'I , 

Date: 08/29/02 02720 000068 
Rev. : 0 1 of 4 SFESII/RES4340/53600 
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B. Project 3ecord Documents: Accurately record actual 
locations by NAD83 coordinates and invert elevations of 
culverts and underground utilities, and show on as- 
built drawings. 

C. Product Data: 
1. Provide data on all pipe and culvert materials, 

fittings, and accessories. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A. Corrugated Metal Pipe 
1. 

2. 

3. 

Corrugated metal storm drain pipe and culvercs 
shall be in accordance with AAS3TO M36 and ODCT 
707. 
of the sizes specified 02 the drawings. 
Storm drain pipe, culverts, and fictings shall be 
corrugated steel, 14-gage thickness. Culverzs 
shall have standard metal flared end seccions. 
Coupling bands shall be corrugated, galvanized 
steel bands in accordance with AASHTO M36. Pipe 
sections with rerolled ends shall be joined with 
annular corrugated comecting bands. Helically 
corrugated pipe ends shall be joined using 
helically corrugated connectiag 3anas. 

Corrugated metal pipe shall be galvanized, 

. .  
B.  Bedding materials for storrn crax pipes and culverts 

shall be in accordance with ODOT 3 0 0 -  

C. See Section 02270 for data OR fabric under dunped rock 
fill and for dumped rock fill. 

D.  Concrete Macerials: 
1. All casc-in place concrece shall neet requirernenzs 

of ODOT iceit? 499, Class r” concrete (average 
con?ressive stren5th at 28 days of 3,000 p s i )  - 

2. All precast concrete shall meet the reqilirernents 
of ODOT 706.13 with 6 +2 percent air void contenc; 
in the hardened concrete. 

Date: 08/29/02 
Rev. : 0 

02720 
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E. Reinforcement Materials 
1. Reinforcing Steel: A11 reinforcing steel shzll 

meez che requirements of ODOT 703.01, 6 0  ksi yield 
grade, deformed billez steel bars, plain finish. 

2 .  Welded Steel Wire Fabric: All Welced Steel Wire 
'abric shall meet che requirements of ODOT 709.10. 

PART 3 EXECUTION 

3.1 EXAMINAT1 ON 

A .  Verify that excavations are ready to receive work. 

3.2 PREPARATION 

A .  Eazd trim excavations. Correct over-excavacicn 
according to the reqxirements of Section 02200 of this 
specification pickage. 

B. Corrugated Metal Pipe 
1. The pipe ana fittings shall be free of foreig.. 

materials and visible 2efects. The ends of the 
pige shall be cut squarely a-n-d cleanly so as ~ o t  
co adversely affect joining. 

2 .  All pi2e shall be laid as sfiowr- in the drawings. 
3. Each piece of pipe shall be carefully inspected 

before it is placed a-n-d no eefeccive pipe shall be 
'laid in trench. Prior zo layi~g metal pipe, coat 
areas where the galvanizing finish has been 
removed or damaged with a zinc-enriched paint. 
irench bottoms found LO be unsuitable for 
foundations afeer pipe laying operatiom have 
startee shall be corrected and brought LO 

specified line and grade with ap2roved bedding 
materials. 

4 .  JoiEts for corrugated metal pipe shall be made 
with corrugated galvanized steel coupling bands in 
accorda-n-ce with -lASKTO X36. 

m 

Date : '08/:29';/02 
Rev. : 0 

02720 
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3.4 QUALITY CONTROL 

A. Inspection: After the Subcontractor has perforined the 
inspections, .and prior to testkg a d  jackfill, che 
Subcontractor shall notify FLUOR FEWALD. 
1. Inspection shall include checking for proper 

alignment and location of all piping. 
2. Joints shall be tight and properly seated as per 

the manufacturer's recommendations. 
3. Inspection by FLUOR FZWALD is rewired prior to 

and immediately after placing backfill over pipe. 
4. ?i?ing must be free of debris, d i r t ,  sand, silc, 

or other foreisn matter. 

3. 

C. 

The Subcontractor shall notify FLUOR F3,RVALD of 
testing/inspection activicies at least 2 4  hours prior 
to the start of all tests or inspections. 

Testing of backfill compaction shall be as specified in 
Section 02200.  

Date: 08/29/02 
Rev. : 0 

END OF SECTION 

02720 
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S3CTION 02831 
CFAIN LiNK ZENCES 

m 4 4 %  6 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Fence framework, fabric, and accessories. 

B. Excavation for post bases; concrete foundation for posts and 
center dros for gates. 

C. Manual, gates and related hardware. 

3. Specifications applies to the inscallation of fencing and 
gates at control platforms for injection well 2 9 ,  and the 
injection Infiltration pond. 

1.2 RELATED SECTIONS 

A. Section OiOlO - General Requirements. 

3. Sectio-n- OiOll - General Requirements. 

C .  Section 02100 - Site Clearing. 

D. Section 02200 - Earthwork. 

E. Section 16170 - Grounding and Bonding. 

1.3 REFERENCE DRAWINGS 

A. See Section 01012 for the Schedule of Drawings 

1.4 REFERENCES 

A. American Society for Testing and Materials (ASTM) : 
i. ASTM A121 Stanc?ard Specifications for 

Rev. A-92 Zinc-Coated (Galvanized) Steel 
Earbed Wire. 

2. ASTM A12 3 Standard Specifications f o r  
Rev. A-89 Zinc (Xoc Dip Galvanized) 

Ccacings on Iron and. Steel 
Products. 
Standard Specifications for 
Zinc Coating (Hot Dip Galvanized) 
On Iron and Sceel Hardware. 
Standard Specificacions for 
Zinc-Coated Steel chsin-Link 
Fence Fabric. 

000072 

3 .  ASTM A153 
Al53M-95 

4 .  ASTM A392-96 

Date: 08/29/02 
xev. : 0 
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1.5 

A. 

3. 

C. 

D. 

1-6 

A.  

3. 

C. 

PART 2 

2.1 

A .  

B .  

r l  L .  

D. 

4 4 8 6  
ASTM A570 Standard specifications for 
A5 7 OM- 95 Steel, Sheet and Strip, carbon, 

Hoc-Rolled, Structural Quality. 
6. ASTM C94-96 Standard Specifications for 

Ready-Mixed Concrete. 
7. ASTM "567-93 Standard Practice for 

installation of Chain Link Fez( 
8. ASTM F669-92 Standard Specifications for 

Strength Xequirenents of Metal 
Posts and Rails for Industrial 
Chain Link 'ence. 

- 

SYSTEM DESCRIPTION 

Fence Height: 7 feet nominal as indicated on drawings. 

- .  Line Post Spacing: At intervals not exceeding 10 feet. 

Fence Post and Rail Strength: Conform to ASTM 7669. 

Gate Sizes: As shown on drawings 

SUBMITTALS 

Provide submittals as requiree by Section 01011. 

Shop Drawings: Indicate plan layout, spacing of components 
Post fozndation dimensions, hardware anchorage, and schech 
of components. 

As-Built Drawings: Inaicate plan layout, size, tpe, an6 
swins of gates. 

PRODUCTS 

MATERIALS 

Framing (Steel): ASTM A570; hot rolled steel s t r i 2 ,  cold 
Formed to pipe configuracions, longicudinally welee6 
construction, minimum yield strengch of 50 ksi. 

Fabric Wire (Steel) : ASTMA392 zinc-coaced, 9-E;age wire, 
Fabric. 

Concrete: Fluor Fernald xix F M X  g 2 ,  ASTM C94; normal 
Porclancl cement, 3,000 psi stren5th at 28 days, 4 inch  sit 
+ / -  1 inch.  

Gates: Swing gaces internally braced to prevent sag. F'abri 
Eqiiivalent to chat of fence; secure to frame w i t h  tezsion 
Bars and hook bolts. 

OOQ073 
Date: 08/29/02 
2ev. : 0 
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c 
Y .  

2.2 

A. 

I3. 

C. 

D .  

E. 

2.3 

A .  

3 .  

C. 

PART 3 

3.1 

A .  

Components 
1. Corner and Terminal Posts: 2-7/8 inch, outside 

2. Top and Brace itail: 1-5/8 inch, outside diameter, 

3 .  Terision Wire: 6-gage galvanized steel, single scra-d 
4. Tie Wire: 6-gage galvanized steel wire. 
5 .  Line Posts: 2-3/8 inch outsice diameter. 
6. Gate Posts: 2-7/8 inch outside diameter. 
7. Gate Frame: 1-7/8 inch diameter for welded 

diameter. 

Plain end, sleeve coupled. 

fabrication. 

ACCESSORIES 

Caps: Cast steel galvanized; sized to post aiameter, sec 
Screw retainer. 

Fittings: Sleeves, bands, clips, rail ends, cension bars, 
Fasteners a d  fictings; galvanized steel. 

Gace Hardware: Hinges shall be galvanized, malleable i r o n  
Jinges. Ball and socket bottom hinge to sustain gate weight. 
Install gate with a positive type latching device an2 
?adlocking capabilizies and double gates with center p l u n ~ e r  
Rod catches. Secure gates in ope2 position with semiautozatic 
outer catches to secure gates in the open position. 

Drive h-chor: Two angles, 36-inch length, l-1/4 inches by 
1-1/4 iriches by W inch. 

Fasteners: Galvanized steel. 

FINISHES 

Com2onents and F'abrFc: Galvanized to ASTM A 2 2 3 ,  2.0  
Ounces/square feet coatiq. 

Eardware: Galvanized to ASTM A 1 5 3 ,  2 . 0  ounces/square 
Feet coating . 

e .  Accessories: Same rinish as framing. 

EXECUTION 

ERECTION/INSTALLATION/APPLICATION 

Instali framework, fabric, accessories, and gates in 
'-.. 1,. ,;;&c";. 

; i . '_ , :.: 

Date: 08/29/02 
Iiev. : 0 
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4 4 8 6  
accordance with the manufacture's instructions and ASTM 
Set all D O S ~ S  plurnb in accordance with details on the 
drawings. Where concrete footings are used, top of footing 
shall be 2 inches above finish grade. Slor>e top of concrec 
for water rcmoff Concrete used for fence posts Coes not 
require concrete tests. Allow posts to be eriven when noc 
corner o r  gate posts. 

- 

Brace gate and corner post to adjacent line posc with 
horizontal center brace rail and diagonal truss rods. 
brace rail, one bay from end. 

I n s c  

Provide top rail through line post tops and splice with 5- 
inch long rail sleeves. 

Stretch fabric between terminal posts or at intervals of 1 
feet maximum, whichever is less , as per manufacture s 
recommendations. 

Position bottom of fabric 2 inches above finish grade. 

Fasten fabric to top rail, line posts, braces and bottom 
tension wire with tie wire at maximum 15 inches on center. 

Attach fabric to end and corner posts with tensior! bars an 
tension bar clips. 

ITlstall bottom tensiori w i r e  stretched taut between termina 
posts, as per manufacturer's recommendations. 

Install gates plumb, level, and secure for full opening 
without interference. Adj'itst and lubricate hardware for 
smooth operation. 

Coat areas where the galvanized finish has been danaged, 
irsing zinc-enriched paint. 

Install grounding as note6 on the details, 
Section 16170. 

in accordance v, 

Adjusting 

Erection Tolerances 
1. Maxinun Variation from Plumb: 3i inch. 
2. ivlaximum offset from True Position: I inc,. - .  . 

Patch, r e p s i r ,  o r  replace any material damazee by che 
Subcontractor to mazch undamaged materials. 

Date: 08/29/02 
Rev. : 0 

END OF SECTION 
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1.1 

A. 

1.2 

A. 

B. 

C. 

D. 

E. 

1.3 

A.  

B. 

C. 

1.4 

A. 

SECTION 02900 
SOIL PREPEft4TION -AND SEEDING 

PART 1 GENERAL 

SCOPE 

This Section includes soil stabilization, which includes application of crusting agent and 
establishng vegetation by seeding. The work in this Section includes, but is not limited 
to; soil preparation, interim vegetation, permanent vegetation, application of fertilizer, 
application of mulches, and application of crusting agent. 

RELATED SECTIONS AND PLANS 

Section 01010 - General Requirerments 

Section 0101 1 - Submittals 

Section 02200 - Earthwork 

Section 02270 - Erosion Control 

Section 02667 - Site Water Lines 

REFERENCES .- 

Latest version of Ohio Department of Natural Resources (ODNR) Rainwater and Land 
Development Standards (ODNR Rainwater and Land Development Standards). 

“ldentzfication and Listing ofHazardous Waste ”, Title 40, Code of Federal Regulations 
(CFR), Part 261, Subpart E.C. 

‘‘Federal Hazardous Mazeriul Transpurlation Luw ’*, US. Department of Transportatioii 
[U.S. DOT, 19941. 

SUBMITTALS 

Provide submittals as required by Section 01 01 1. 

1. 
2. 

3. 

Proposed mixes and application rates for seed, mulch, fertilizers, and crusting agents; 
Manufacturer’s product data and recommended methods of application for seed. 
mulches, fertilizer, and crusting agents; 
Product data for fertilizer shall also include chemical analysis including uranium 
analysis to assure there is no resultant or derived uranium from fertilizer use, unless 
waived by Construction Manager; 
Material safety data sheet (MSDS) for fertilizer, mulch binder and crusting agent; and 4. 

t , . ,  , I  . .  . >  ,. OOOQ76 
Date: 08/29/02 
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5.  Inoculant information for the permanent seed mixes. 

B. Submit the following to the Construction Manager for review within 30 calendar days 
before seeding: 
1. Certificate stating seed mixture, guaranteed percentages of punty, weed content, 

gemination of seed, name of seller, test date for the seed, and the net wei&t and date 
of shipment; 
Manufacturer’s certificate stating the available nutrients contained in the proposed 
fertilizer; 
Manufacturer’s certificate stating that the fiber matrix (wood fibers) meets the 
requirements of this Section; 
IManufacturer’s certificate stating the mulch binder meets the requirements of this 
Section; 
Manufacturer’s certificate stating the crusting agent meets the requirements of this 
Section. 
Documentation of the straw to be used for mulch; this documentation shall venQ that 
the straw is weed free in accordance with the requirements of this Section. 

2. 

3. 

4. 

5 .  

6. 

C. Submit to the Construction Manager for review within 10 calendar days before seeding a 
plan showing seeding area and a mitten statement of application rate of seed mix andor 
associated materials (Le., fertilizer, mulch, and mulch binder). Choice of seeding type 
shall follow the site seeding requirements and as approved by the Construction Manager. 

D. Provide a list of equipment, description of construction methods, and other required 
information for vegetation and application of crusting agent. 

1.5 HEALTH AND SAFETY REQUIREMENTS 

A. Environmental health gL safetyltraining requirements shall be in accordance with Part S of 
the Contract Documents. 

1.6 CONTR4CTOR’S QUALITY ASSURANCE 

A. Contractor’s quality assurance requirements shall be in accordance with Part 9 of the 
Contract Documents. 

PART 2 PRODUCTS 

A. Furnish seed labeled in accordance with U.S. Department of Agriculture (USDA) Rules 
and Regulations under the Federal Seed Act and applicable State seed laws. Furnish seed 
in sealed bags or containers bearing the date of expiration. Do not use seed after its date 
of expiration. Each variety of seed shall have a purity of not less than 90 percent by 
wei&t, a percentage of germination not less than 80 percent by weisht? and a weed to seed 

Date: 08/29/02 
Rev. 0 
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content of not more than 0.75 percent by weight and contain no noxious weeds. Furnish 
seed mixtures having seed proportioned by weight in accordance with Tables 02900-1 A, 
02900-lB, and 02900-2. Areas requiring permanent seeding during the summer months 
(July 1 - September 20) shall be seeded with 30 lbs/acre of ReGreen or stabilize with a 
crusting agent as specified in this Section. Stabilization performed during the summer 
shall be followed by fall application of the appropriate permanent seed mix. 

B. Permanent seed mixes shall be treated with fmgal (Mycorrhizae) inoculant and bacterial 
(Rhyzobiun) inoculants. The specified le,oumes must be inoculated with the appropriate 
Rhizobia1 strains. 

C. Furnish mulch meeting the following requirements: 
1. 

3 -. 

c) 

3 .  

4. 

Mulch shall be straw or wood cellulose fiber, free of clay, stone. foreign substances, 
and fiee of weeds. 
Straw should not contain sticks larger than %-inch diameter or other materials that 
may prevent matting down during application. Use straw that is fiee fiom mold and 
other objectionable material for placing with mulch bloxer equipment or other 
equipment as approved by the Construction ,Manager. Straw shall be generally G 
inches or more in length. 
Straw shall be: 
a. Weed fiee straw from the Minnesota Crop Improvement Association certified 

weed fiee straw vendors; 
b. Straw that has been inspected and determined to be weed free by Central Ohio 

Seed Testing; 
c. Native prairie grass mulch; or 
d. Equivalent substitute as approved by the Construction .Manager. 

Mulch applied by hydrospraying shall be a bonded Gber matrix containing wood 
fibers held together with a hydrocolloid-based binder, which upon drying becomes 
insoluble and non-dispersible. The fibers shall be composed of 100 percent wood 
or wood by-products and shall be 100 percent biodegradable. Use a bonded fiber 
matrix containing a green dye that will provide for easy visual inspection for 
uniformity of slurry spread. The bonded fiber matrix, including dye. shall contain 
no growth or germination inhibiting properties. The wood cellulose fiber shall be 
manufactured in such a manner that, after addition and agitation in slurry tanks with 
water, the fibers in the material become uniformly suspended to form a homogeneous 
material. When sprayed on the ground, the material shall allow absorption and 
percolation of moisture. The wood cellulose fiber shall meet the following 
requirements: 

02900 
3 of 11 
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- Item 
Particle Length 
Particle Thickness 

Ash Content 
Water Holding Capacity 
(based on fiber dry wei$t) 
Moisture Content 

PH 

SDecification Limit 
0.4 inch (maximum) 
0.047 inch (maximum) 
4.0 to 8.5 
1.6 % (maximum) 
500 % (minimum) 

12 % 5 3 % (by weight) 

D. Mulch binder agent shall be as approved by the Construction Manager and shall meet the 
following requirements: 
1. 

a. 

3. 

4. 

The mulch binder shall be hydrocolloid base (guar gum) and shall not dissolve or 
disperse upon rewetting. 
The mulch binder shall not have hazardous characteristics of ignitability, corrosivity, 
reactivity, or toxicity as defined in 40 CFR Part 261, Subpart C, for a hazardous 
waste in either its pre-applied or cured states. 
The mulch binder shall have a flash point greater than 200°F. The mulch binder shall 
be neither a flammable nor combustible liquid per United States (US) Department 
of Transportation definition [V. S. DOT, 19941. The mulch binder must not be 
susceptible to significant deterioration from exposure to the elements, including 
sunli$t. 
The mulch binder shall be provided in concentrated solution and prepared so that it 
will not change in transportation or storage. 

E. The crusting agent shall be in accordance with Section 02270 

F. Erosion mat shall be in accordance with Section 02270. 

G. Fertilizer: 
1. Furnish commercial grade fertilizer, uniform in composition that meets the 

requirements of all State and Federal regulations and standards of the Association of 
Agricultural Chemists. 
Fertilizer shall be slow release complete fertilizer. 
Two types of fertilizer mixes shall. be used. Fertilizer for application within the 
former production area shall be 34-0-10; other fertilizers may be approved by the 
Construction Manager for the former production area, but they must not contain 
phosphorous. Fenilizer for other areas shall be 22-5-1 0. Fertilizers shall contain not 
less than 1 percent added sulfur and not more than 8 percent added iron, or an 
approved equal. 
Fertilizer must have MSDS submitted in accordance with this Section. 
Fertilizer shall be used for interim seeding only. 

2. 
3. 

4. 
5 .  

H. Potable water shall be clean, fresh (not salt water), and free of substances or matter which 
could inhibit vigorous growth of grass. 

Date: 08/39/02 
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-.e 3 3  EQUIPMENT 

A. Provide equipment of size and type to perform work specified in this Section. 

PART 3 EXECUTION 

3.1 

A. 

B. 

3.2 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

DELIVERY, STORAGE, Ai'D HANDLING 

Deliver containerized materials in uniform packages bearing the name of the manufacturer, 
the net weight and a statement of content. Deliver containerized materials to the site in 
original, properly labeled, unopened, clean containers each showing the manufacturer's 
guaranteed analysis conforming to applicable regulations and standards. 

Store materials in a dry area in a manner to prevent physical damage. 

GEXERAL 

Stabilization of disturbed areas by vegetation or by use of a crusting agent shaIl be 
performed at completion of excavation and stockpiles or within 7 calendar days of 
knowing a disturbed area will be idle for more than 45 calendar days, whichever is sooner., 

Crusting agents may be used as temporary measures prior to placement of interim 
vegetation afier approval for the area by the Construction Manager. Per section 02270. 

Interim vegetation, as specified in this Section, is required for all areas except soil 
stockpiles, which are scheduled to be disturbed in future. Fertilizer shall be used for 
interim vegetation as specified in this Section. 

Permanent vegetation, as specified in this Section, is required for final cover. No fertilizer 
shall be used with permanent vegetation as specified in this Section. 

Disturbed areas which are scheduled to be significantly disturbed after initial stabilization 
and/or need effective erosion control immediately, are to be stabilized with the interim seed 
mix rate specified in this Section. Disturbed areas which are not scheduled to be 
significantly disturbed again are to be stabilized with the permanent seed mix rate specified 
in this Section. Soil piles, which require effective erosion control immediately, are to be 
stabilized with the interim seed mix rate or a crusting agent as specified in this Section. 

Stabilization of permanent slopes between 2H: I V and 3H: 1 V (horizontal to vertical) shall 
utilize an erosion mat as specified in Section 02270 after application of seed mixture. 

.4rea(s) to be seeded shall be generally free of debris, rock, root material, and other objects 
that may impede soil preparation and seeding activities. Perform soil preparation by 
tillin&ultivating, to a depth of approximately 2 inches, to eliminate uneven areas and low 
spots. Maintain lines, levels and contours. 

. .  . . . . , ~  000080 
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H. Repeat cultivation in areas where equipment used for hauling and spreading has compacted 
the area(s) to be seeded. 

3.3 APPLICATION 

A. The seeding season, for interim vegetation specified in this Section, is year round. 
However, if seeding is contemplated during the winter months of December through 
,March, then field conditions should be assessed for ability to provide soil to seed contact. 
If field conditions do not support the ability to provide soil to seed contact then the area 
shall be stabilized with a crusting agent followed by seeding during conditions conducive 
to adequate soil to seed contact. 

B. The seeding seasons for permanent seeding in wet and dry areas are SpMg Season between 
April 1 and July 1 and Fall Season between September 20 and November 30. 

C. Apply fertilizer, seed, and mulch to disturbed areas and areas excavated and graded under 
this Contract requiring seeding unless otherwise directed by the Construction Manager. 
Apply mulch within 24 hours of seeding; do not seed areas in excess of that which can be 
mulched within 24 hours. Winter application of seed and related materials are subject to 
adjustment as directed by the Construction Manager. 

D. Apply seed usins either the drilling, broadcasting, or hydroseeding method, as described 
below: 
1 .  Seed drilling method: 

a. This method shall be used for applying the permanent seed mix in accessible 
areas unless otherwise approved by the Construction Manager. The method may 
also be used for interim vegetation. 

b. Prepare area to be seeded by loosening the soil to a minimum depth of 3 inches. 
c. Apply commercial grade, slow release complete fertilizer, for interim vegetation 

only, at a rate of 150 Ibslacre at the time of preparing the seedbed for seeding. 
d. Install seed with a seed drill to obtain a final planting depth of % to % inch using 

the seed rates indicated in Tables 02900-1A, 02900-1BY and 02900-2. All seed 
drilling should be done perpendicular to the direction of surface-water flow. 

a. This method may be used for interim vegetation, and can be performed with the 
use of mechanical “cyclone” seeders, by hand seeding or by any other method 
which scatters seed over the soil surface. 

b. This method may also be used for permanent seeding in areas that are not 
accessible with the seed drill (i.e., sloped areas) as approved by the Construction 
Manager. 

c. If Broadcast Method is used to apply permanent seed mix in sloped areas (3H: 1 V 
slope or steeper), seeding application rates in Tables 02900-1,4 and 02900-1B 
should be doubled. 

2 .  Broadcast Seeding iMethod: 

Date: 08/29/02 
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. .. 

d. Prepare the area to be seeded by loosening the soil to a minimum depth of 
3 inches. This is critical to allow seeds to filter into the soil to avoid washout 
from runoff. 

e. Apply commercial grade, slow release complete fertilizer, for interim vegetation 
only, at a rate of 150 lbs/acre at the time of preparing the seedbed for seeding. 

f. Install seed by broadcasting evenly over the entire site using the seed rates 
indicated in Table 02900-2. 

g. Rake the area after seeding. 
h. Mulch and disc-anchor using weed free mulch at a rate of 2.0 tons per acre. 

Spread straw mulch, either by hand or by blowing method, at the rate of 2 air- 
dried tons per acre. During June through September, increase straw mulch 
application rate to 3 air-dried tons per acre. Application of straw mulch by the 
blowins method is exempt from the dust control requirements specified in Part G 
of the Contract Documents. 

a. This method may be used for interim vegetation only. Hydroseeding shall be a 
two-step process. The seed shall be applied first, followed by a separate 
application of the mulch. This is to ensure soil to seed contact. 

b. The mixture tank shall be cleaned prior to use to ensure remnant seed is not 
introduced to the proposed seed mixture. 

c. Prepare area to be seeded by loosening the soil to a minimum depth of 3 inches. 
This is critical to allow seeds to filter into the soil to avoid washout fiom runoff. 

d. Apply commercial grade, slow release complete fertilizer, for interim vegetation 
only, at a rate of 150 Ibslacre. The fertilizer is to be mixed and applied with the 
mulch. 

e. Install seed by hydroseeding evenly over the entire area using the seed rates 
indicated in Table 02900-2. Use a fan-type nozzle with approximately 500 
gallons of water per acre to ensure even distribution. 

f. Rake the area where accessible following seeding. 
g. Apply sprayed mulch at a net dry weight of 2,000 pounds per acre minimum and 

100 percent continuous coverage. Mix the mulch with water at i! ratio of 50 
pounds of mulch per 100 gallons of water. 

3. Hydroseeding Method: 

3 -4 MAINTENANCE 

A. Maintain the vegetated areas in satisfactory condition until acceptance of the vegetation 
by the Construction Manager. Maintenance of the vegetated areas includes repairing 
eroded areas, revegetating when necessary, watering, and mowing (if applicable). -4 
satisfactory condition of vegetated area is defined as follows: 
1. 
2. 

3. 

an area shall have a predominant stand of the seeded vegetation; 
within 3 weeks, gemination must occur over 90 percent of the area with no single 
bare area greater than 3 square feet; and 
within 3 months, 90 percent of the area must be covered tvith mature vegetation. 

B. The above timekames for germination and coverage requirements are to be delayed during 
the dormant season between November 1 and -March 15 application of the seed. The 

' 1 ,  (, .i; 
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'I; 

4486 

C. 

D. 

E. 

3.5 

A. 

B. 

3.6 

-4. 

B. 

3.7 

A. 

performance criteria shall be measured at the beginning of the growing season (-4pril 1) 
for seed applied during the previous dormant season. 

Areas that fail to meet these requirements shall be repaired or reseeded as necessary to 
produce an acceptable stand of vegetation, as specified in this Section. 

The acceptance inspection will be performed by the Construction iManager who will 
determine whether repair of vegetated areas or revegetation is required. 

,Maintain areas with a crusting asent to ensure proper erosion control. The crusting agent 
shall be reapplied to eroded and bare areas as necessary. 

MiARR4NTY 

Vegetated areas shall be subject to a warranty period of not less than 12 months from initial 
establishment of vegetation over 100 percent of the areas seeded. 

-4t the end of the warranty period, the Construction Manager will perform an inspection 
of the area. Seeded areas not demonstrating satisfactory condition of vegetation as 
specified in this Section, shall be repaired, reseeded, and maintained to meet requirements 
as specified in this Section at the Contractor's expense. 

ACCEPTAJYCE 

The vegetated areas shall be accepted at the end of the warranty period if a satisfactory 
condition exists as defined in this Section. 

After disturbed areas are stabilized and all necessary corrective work has been completed, 
the Construction Manager will certify in writing the final acceptance of the vegetated areas. 

CONSTR'UCTIOK QUALITY REQUIREMENTS 

QMQC will monitor vegetation and crusting agent application in accordance with this 
Section and Quality Assurance (QA) Plan. 

Date: 08/29/02 
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TABLE 02900-1.4 

SEED MIX IN DRY AREAS FOR PERWWEi\lT VEGETATION 

Species 

Big Bluestem 
Little Bluestem 
Side-Oats Grama 
Indian Grass 
Canada Wild-Rye 
Switch grass 
ReGreen 
Wildflowers, uniform mix of the following: 

Butterflyweed (.4scZepias tuberosa) 
New England Aster (Aster novae-angliae) 
Smooth Aster (Aster lawis) 
Canada Milkvetch (.4stra,oaZus Canadensis) 
Purple Prairie Clover (Petalostemum purpureum) 
Ox-eye Sunflower (Heliopsis helianthoides) 
Berg m o t  (Moizadara fistulosa) 
Purple Coneflower (Echinacea purpurea) 
Pale Purple Coneflower (Echinuceu paZlida) 
Yellow Coneflower (Ratibida pinnatu) 
Black-Eyed Susan (Rudbeckia hirta) 
Spiderwort (Tradescantia ohioensis) 
Blue Vervain (Verbena hastatu) 
Hoary Vervain (Verbena strictu) 
Beardtongue (Penstemon ,a+andzfloms) 
Cupplant (Silphiurn perfoliutum) 
Sweet Joe Pye-Weed (Euputorium purpureum) 
White False Indigo (Baptisia leucantha) 
Blue False Indigo (Baptisia australis) 
Partridge Pea (Cassia fascictiluta) 
Rattlesnake Master (Egxgiunz yuccifolium) 
Round-headed Bush Clover (Lespedea Capitafa) 
Stiff Goldenrod (Solida,oo risidu) 

Pounds Per Acre 
(lblac) 

3 
2 

0.5 

25 
0.5 
5 

1.5 

3 

. ,. ,. 
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TABLE 02900-1B 

SEED MIX IN WET ,AREAS"' FOR PERMANENT VEGETATION 

Species 
~~ 

Big Bluestem 
Canada Wild-Rye 
Switch Grass 
Blue Joint Grass 
Porcupine Sedge 
Fox Sedge 
Dark Green Bulrush 
ReCreen 
Prairie Cordgass (Spartina pectinata) 
Wildflowers, uniform mix of the following: 

Red Milkweed (Asclepias incarnata) 
New England Aster (Aster novae-angIiae) 
Wild Senna (Cassia hebecarpa) 
Canada Tick Trefoil (Desrnodium canadense) 
Prairie Blazingstar (Liatris pycnostachya) 
Great Blue Lobelia (Lobelia siphilitica) 
Berg am0 t (Mon adara fist ulosa) 
Yellow Coneflower (Ratzbida pinnata) 
Branched Coneflower (Rudbeckia hirta) 
Blue Vervain (Verbena hastata) 
Angelica (AngeIica atropurpurea) 
Sweet Joe-Rye Weed (Eupatorium purpureum) 

Pounds Per Acre 
(lb/ac) 

3 
25 
0.5 
0.5 

1 ounce per acre (odac) 
1 ounce per acre (odac) 
1 ounce per acre (odac) 

5 
1 

1.5 

Seeding in drainage ditches or swales shall contain erosion mats as specified in Section 02270 after 
application of seed mixture. Erosion mat shall cover a minimum width of 12 feet. 

Date: 08/29/02 
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TABLE 02900-2 

SEED MIX FOR INTERIM VEGETATION 

Species Pounds Per .4cre 
(lb/ac) 

ReGreen 
Annual Rye Grass 
Canada Wild Rve 

50 
20 
20 

END OF SECTION 

" ,  I .  
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PART 1 

1.1 

A .  

- B .  

C. 

D. 

E. 

7 t .  

1.2 

A .  

3. 

C .  

D. 

E. 

1.3 

A. 

1.4 

A. 

Date : 
Rev. : 

SECTIOE 03001 
CONCRETE 

GENERAL 

SECTION INCLUDES 

Concrete work for foundations, slabs, eqxipment 
su??orts, and other miscellaneous concrete. 

Fornwork and accessories. 

Reinforcement.and accessories. 

Cast-in-piace concrete, grout, and accessories. 

Finishing and curing. 

Sanpling and testi22 of concrete work by arr ineependent 
testing laboratory. 

RELATED SECTIONS 

Section 01010 - General Xequirements. 

Section 01011 - Submittals 

Sectior! 02200 - Earthwork. 

Section 02667 - Site Water Lines.  

REFERENCE DRAWINGS 

See Section 01012 for  the Schedule of Drawings. 

REFERENCES 

American Concrete Irrstitute (ACI) : 
1. ACI 301-96 Standard Specifications for 

Structural COD-Crete. 
(BOOQ88 , .  
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2 .  ACI 305R-91 Hot Weather Concreting. 
3. ACI 306R-88 Cold Weather Concreting. 
4 .  . ACI 318/318R Building Code Requirements 

Rev. 95 Structural Concrete - 
5. ACI SP-66-94 ACI Detailing Manual. 
6. ACI 117-90/ Standard S2ecification f o r  

Tolerances for Concrete 
Construction ar,d Materials 

for 

B. American Society for Testing and Materials (ASTM): 
1. ASTX A615/A615M Standard Specification for 

Deformed and Plain Billet- 

Xeinforcement AqSZTO No.: €431. 

and Curing Concrete Test 
Sr>ecirnens in the Field. 

Rev. A-96 Steel Bars for Concrete 

2 .  ASTM C31/C31M-98 Standard Practice f o r  Making 

... 
3. ASTM C33-97 Standard Specification for 

4 .  ASTM C39-96 
Concrete Aggregates. 
Standard Test Method for 
Compressive Strensth of 
Cylindrical Concrete 
Specimens. 

5. ASTM C94/C94M Standa3d Specification fo r  
REC C-98 Xeady-Mixed Concrete 

6. ASTM Clog/ Standard Test Method for 
C109M-98 Compressive Strength of 

Hyeraulic Cement Mortars. 

of Hydraulic Cement Concrece. 

Porcland Cemenc. 

Length Change of Harder-ed 
Eydraulic Cenent Morcar  and 
Concrete ..&AS2TO No.: T150. 

Content of Freshly Mixed 
Coxrete by cine Pressure 
Xethod. 

Air-Entraining Admixtxres for 
Concrece. 

7 .  ASTM C143/C143M-98 Standard Test Method for Slump 

8 .  ASTM C150 2EV A-97 Scanaard Speci1;cation for 

9. ASTM Cl57-93 Standard Test Method. for 

. C .  

10- ASTX C231-97 Standard Test Mezhod for Air 

11. ASTM C 2 6 0 - 9 7  Star-dard Specification for 

080089 
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C. 

1.5 

A. 

3. 

rl L. 

Date: 
Rev. : 

13. ASTM C311 
Rev. B-98 

14. ASTM C494-98 

15. ASTM C618-98 

16. ASTM C827 
Rev. A-95 

17. ASTM C882-91 

18. ASTM C920-98 

12. ASTM C309 REV A-98 Scandard Specification for 
Liquid Membrane-Forming 
Compounds f o r  Curing Concrete. 
Standard Test Methods for 
Sampling ar,d Testing Fly Ash 
or Natural Pozzolans for Use 
as a Mineral Admixture in 
Portland Cement Concrete. 
Standard Specification fo r  
Chemical Admixtures for 
Concrete. 
Standard Specification for  
Coal Fly Ash and Raw or 
Calcined Natural Pozzolan for 
Use as a Mineral Admixture in 
Concrete. 
Standard Test Mechod for 
Change in Eeighc at Early Ages 
of Cylindrical Specimens from 
Cementitious Mixtures El-1997 
3(1997) . 
Standard Test for Bond 
Strensth of Epoxy-Resin 
Systems Used with Concrete by 
Slant Shear. 
Standard Specification for 
Zlastomeric il'oint Sealants. 

U. S .  Deparzmenc Of Commerce, Voluntary Troducts 
Standards ( ? S )  : 
1. E'S 1-83 P l y w O O 6 .  

SUBMITTALS 

Submittals shall be in accordance with Section 01011 

Shop Drawings: Indicate reinforcing bar sizes, 
spacings, locations, quantities, bending and cutting 
schedules, placizg drawings, and sup2orting and spacing 
devices. 
Pro5itct Data: Concrece mix designs, ixluding 
documentation of aggregate sources and most recenc 
sieve azalysis. Sieve analyses must noc be older tharr - . ,  

t 
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1 year 

D. 

E. 

1.6 

A. 

1.7 

3. 

C. 

D. 

--I s .  

A. 

Concrete Supplier: Naine and address of the transit-mix 
concrete supplier. Supply t ~ i c a l  batch ticket aEd 
history per ASTM C94. 

Test Reports: Submit test reports for all tests 
required under field quality assarance. 

QUALITY ASSURANCE PROGRAM 

ACI 301: References are made to ACI 301 to abbreviate 
text of this section. Only those portions of ACI 301 
referrec to specifically in this section shall apply. 

Amend all references to the following titles to read as 
follovlrs wherever they occur in ACI 301: 

ACI 301 
Architect/Engineer 
Owner 

Chanqe To R e z 5  
Fluor Fernald 
Zluor Fernald 

Formwork shall be in accordaxe with Section 2 of ACI 
301 unless s2ecified otherwise iri this section. 

Perform concrete reinforcing work i r r  accordance with 
Section 3 of ACI 301, unless specified otherwise ir?, 
this specificstion. 

2erform cast-in-place concrece work in accordance with 
Sections 4 an& 5 of ACI 301, unless sr>eciEieZ otherwise 
in this sectioE. 

DELIVERY, STORAGE, AND HANDLING 

Reinforcing bars shall be delivered to meet the 
construction schesule an& stored as directed by the 
Constrcction Karraser. 

Date: 08/29/02 
Rev. : 0 
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9. 

PART 2 

2.1 

A. 

3. 

C. 

D. 

F. 

G .  

T - .  

Tags: Reinforcing bar tags shall be made of durable 
material and. marked in a legible manner with waterproof 
markings; not less than one tag per bundle, attached by 
wire. Identification tags shall show the grade, number 
of ?ieces, size, and mark or lerqth of bars. 

PRODUCTS 

MATERIALS 

Plywood. Forms: Not less than 5/8-inch-thick, 5-ply 
Douglas fir plywood conforming to ?S 1, and as 
manufactured by a member of the American ?lywood 
Association; B-B Plyform, Class I, Exterior-AFA, with 
plyfom faces sanded a=d oiled. 

Prefabricated Type Forms: Matched, tight fitting, 
stiffened to support weight of concrete. 

Form Xelease Agent: Colorless mineral oil which will 
not stain concrete nor inpair natural bonding 
characteristics of subsequent coatings.. 

Reinforcing Steel: ASTX A615, 60 k s i  yield. grade; 
deformed billet steel bars; plain finish. 

Tie Wire: Minimum 16-gage annealed type wire. 

Chairs, Solsters, Bar Supports, Spacers: Sized and 
shaped for strength and support of reinforcement during 
concrete placement conditions. 

"abrication: Fabricate concrete reinforcing in 
accordance with ACI S?-66 an6 Chapter 7 and 12 of ACI 
318. 

Cement : 
1. Normal, ?ortland cement, conformir,g to 

requirements of ASTM C150, T E e  I. 

F l y  Ash: 
1. Class ?, confornizg LO requirements of ASTM C518 

800892 
and A S P 4  C311. 

f t' % . .( " 

Date: 08/29/02 03001 
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J. 

2.2 

A. 

3. 

C. 

D. 

- c. 

4 4 8 6  

Admixtilres: 
1 -. Air Entrainment: Conforming to A S m  C260. 
2 .  Water Reducing and Retarding: Conforming to 

requirements of ASTM C494. 

Aggregates: 
1. lu’ormal Weight Concrete: Conforming to 

2 .  Maximum aggregate size: I inch. 
requirements of ASTM C33. 

ACCESSORIES 

Chamfer Strips: Chamfered, wood strip type; 3/4 by 3/4- 
inch size. 

Nails, Spikes, and Aixhorages: Sized as required and 
of sufficient strength and character to maintain 
fomwork in place while placing concrete. 

Form Ties: Removable or snap-off type; designed to 
prevent form deflection; of adjustable length, cone 
type, with waterproofing washer; and free of defects 
that could leave holes larger than 1 inch in concrete 
surface. 

Joint Sealer: Slastomeric joint sealant conformir,g to 
ASTM C920; Tjqe S o r  Type M, Grade P, Class 25. 
1. Acceptable products and suppliers (or equal) : 

a. Sikaeur 51 SL, by Sika Corp. 
b. Sonolastic SL-1, by Sonne5orn Building 

Produccs. 

Nonshrir~k Grout Urraer Eq-aipment: 
consistirq of nonmetallic aggregate, cemezt, water 
reducing and plasticizing agent; capable of developing 
minimum compressive strength of 7,000 psi in 28 days; 
conformirig EO ASTM C109 and ASTM C827. 
1. Acceptable ~roducts and suppliers (or equal) : 

a. Masterflow 713, by Master 3uilders. 
b. SikaGrout 212, by Sika Corp. 
c. Sealcighc 588, by W.R. Keadows. 

Premixed comgound 

Date: 08/29/02 
Rev. : 0 

000093 
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Patching Grout: Pzemixed, nonshrink epoxy grout, 
capable of developins mifiimum com?ressive stren9th of 
3,000 psi in 24 hours, coRforning to ASTM C109. The 
grout m.mt not shrink or expand more than 5 percent 
when tested in accordance with ASTM C 1 5 7  and achieve a 
minimum bond strength of 1,200 psi in 24 hours when 
tested in accordance wich ASTM C882. 

G. 3onding Agent: Polyvir,yl acetate polymer or acrylic 
poiyner, water resistant when cured. 

H. Curizg Compound: Conforming to the requirements of 
ASTM C309, clear; must not impair natural bondinc a 
characteristics of subsequent coatings. 

2.3 FABRI CAT1 ON 

A. 

3. 

General: All concrete used in the work shall. be 
composed of Poxland cement, fine and coarse aggregate, 
and the specified admixtures. Design mixes shall be 
submitted for approval before any concrete is placed. 
Concrete for every ?art of the work shall be of 
homogeneous structure which, when hardened, will have 
the required strength and resistance to weathering. 
The proportions for all concrete shall be such as to 
produce a mixture that will work readily into the forms 
ana around reinforcement with the method of placins 
employed on the work, but without permitting the 
materials to segregate. 

Xix Proportions: 
1. The following mix designs shall be used for cas';- 

in-place concrete. 

I -  .< r ' --. 
I , 

Date: 0 8 / 2 9 / 0 2  
Rev. : 0 

a. Slabs 
Specified 
Total Air 

Speci fie6 

Strength (28 
Content : 

Slump: 

days) 4,000 psi 
5 2 1-1/2 
percent 
0 inches 2 
izch 

1 

Maximum Aggregate Size: 1 i2Ch 
~aximum Water/Cement Xatio: 0 . 3 5  
Water Xeducing and recarding admixtures as 
required per ASTN C 4 9 4 .  
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b. Foundations 
Specified Strength (28 days) : 3 ,000  psi 
Total Air Content: 5 f i - 1 / 2  

percent 
Specifiee Slump: 4 inches 5 1 

inch 
Maximum Aggregate Size: 1 inch 
Maximcm Water/Ceinent 3atio: 0 . 4 6  
Water Reducing and retarding admixtures as 
required per ASTM C494. 

2 .  The work has been designed f o r  concrete having a 
mininun compressive strength at 2 8  days as 
determined by ASTM C39. 
shall be determined by. consideration of che 
specified strength, the water reducing admixtures, 
the slump required for proper placenent, air 
entraining requirements , the maxiiniim allowable 
aggregate size and its s2ecific gravity, the 
fineness modulus of the fine aggregate and i ts  
specific gravity, and the amount of water carried 
on the aggregates. 
2roportioned in accordance with ACI 318,  Section 
5 . 3  or Section 5.4. 
The proportions of a l l  materials in the concrece 
shall Se subject to review 3y the Construction 
Xanager. 
plant azd equipment necessary to determine and 
control the actual proportions of materials 
ezterir?g the batch. 
each trial batch. 

The water/cement ratio 

The mix eesigns shall be 

3 .  

The Subconzractor shall provide a l l  

Slxmps shall be recorded for 

C. Water Content: In calculating the totai wacer content 
in any mix, the amount of water carried or? the 
aggregate shall be included. The water on the 
aggregate shall be determiDed perioc2ically by test, anc 
the amount of free water 02 the ag2regate shall 3e 
subtracced from the water allowed in the nix. 
cases, che anount of water to be used shall 5e the 
mininum amount required to produce a plastic mixture of 
the s2ecified strength an6 slump. 

In all 

Date: 08 /29 /02  
Rev. : 0 
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PART 3 

3.1 

A. 

B. 

C. 

operations can be completed within 1-1/2 hours or 
before the drum has revolved 300 revolutions, whichever 
comes first, after introduction of mixing water to 
cement and aggregaces, in accordance with Section II of 
ASTM C94. When air temperature has fallen co o r  is 
expected to fall below 40 degrees F, the 
recommendations for cold weather concreting contained 
in ACI 306R shall be followed. When the air 
temperature exceeds 90 degrees F, the recomnendations 
for hot weather concreting contained in ACI 3053  shall 
be followed. 

EXECUTION 

PREPARATION 

Erect fornwork and bracing co achieve design 
reqilirements in accordance with requirements 02 
Section 2 of ACI 3 0 1 .  
1. Provide braciq to ensure stabilicy of formwork. 
2. Align joints and make watertight. Keep number of 

3 .  Provide chamfer strips OII external corners of 

4. Shore or strengthen formwork subject to 

form joints to a minimum. 

permanently exposed edges. 

overstressing by construction loads. 

Application - Form Release Agent: Apply fcrm release 
agent on formwork in accordance with manufaccurer's 
instructions. 
1. Apply prior to placenenc of reinforcing steel, 

anchoring devices, and embeddeci items. 
2. Keep surfaces coated prior to placement of 

concrete. 

F o r m  Cleaning: Clean and remove foreign matter within 
f o m s  as erection proceeds. 
1. Clean formed cavities of debris prior to placing 

2. ?lush with water or use compressed air to remove 

3. Ensure that water and debris drain to exterior. 
4 .  Durirrg cold weather, remove ice ana snow from 

concrete. 

remaining foreign matter. 

. * '  . -  
. , , E . .  ' 

Date: 08/29/02 
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i a  , 3: ", 

D. 

E .  

F .  

3.2 

A . 

wi th in  forms. D o  not use de - i c ing  s a l t s  o r  water 
t o  c l ean  out forms. 

Tolerances:  Construct forinwork t o  maintain to le rances  
required by Section 2.3. 

?orin Removal: l o r m s  o r  b r a c i q  s h a l l  not be removed 
u n t i l  concrece has gained s u f f i c i e n t  s t r e n g t h  t o  ca r ry  
i t s  own weigh: and imposed loads.  
1. Looser? forms ca re fu l ly .  
2. D o  not  wedge with pry  bars ,  hammers, o r  tools 

aga ins t  f in i shed  concrece su r faces .  

Preparacion f o r  Grouting: 
1. To ensure proper bond io concre te ,  a l l  g rease ,  

o i l ,  d i r t ,  and o the r  de l e t e r ious  materials s h a l l  
be coinpletely removed. 

2. Roughen the  surfaces  by chipping, sandblas t ing ,  o r  
o t h e r  mechanical means io ensure bone of the  grout 
t o  t h e  ex i s t ing  concrete.  
A f t e r  concrete sur faces  have Seen washee clean,  
t hey  s h a l l  then be sa tu ra t ed  wick w a t e r  f o r  24 
hours p r i o r  t o  placernenc of cernenc-based grouc. 

4 .  Upon completion of s t i turat ion pe r iod ,  excess water 
shall be removed p r i o r  t o  g rou t ing .  

3. 

ERECTION/INSTALLATION/APPLICATION 

?lace,  support ,  and secure reinforcement aga ins t  
displacement. 
Make e l e c t r i c a l  ground systen? connection where require2 
by Sec t ion  16170 .  

Do not devia te  from requ i r ed  pos i t i on .  

B. Mailztain concrete cover around r e in fo rc ing  according t o  
the  requirements of Seccion 3.3.2.3 of ACI  301 and 
Sectiorr 7 . 7  of ACI  318, and as  shorn on construction 
erawings. 

C .  Provide formed openings where r e p i r e d  f o r  work t o  be 
embedded i n  concrece merrkers. 

D, Coorciirrate work of o ther  sec t ions  i r r  forming and 
s e t t i n g  operrings, slots, recesses ,  s l eeves ,  b o l t s ,  

Date: 08/29/02 
2ev. : 0 
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anchors, and other inserts. 

E. 

F. 

G .  

H. 

3 . 3  

A. 

Install concrete accessories straight, level, and plumb 
or as called out on the construction drawings. 

Place concrete continuously between forms or ocher 
limits indicated on the construction drawings. 
1. Place concrete i r r  accordance with Section 5 of ACI 

301 and Chapter 5 of ACI 318. 
2. Notify the Construction Nianager a minimum of 24 

hours prior to coxnencement of operations. 
3. Znsure that reinforcement and forms are not 

disturbeci during concrete placernent. 

Maintain records of concrete placement. Xecord date, 
location, quantizy, air temperature, and test sam9les 
taken. 

Installation of Grout: 
1. Follow the manufacturer's instructions for mixing, 

placing, and curing grout. 

QUALITY CONTROL - 
Testing: The Subcontractor shall pay and provide for 
services of an independent tescing agency. The 
Subconcraccor shall deliver test specimem co the 
testing agency. The agency shall perform field zests 
(take sl~mps, air, and cylinders) and shall 2erfo-m 
laboratory tests on the specimens. Concrete zestins 
shall be performed in accordance with Section 1 of ACI 
301 for each 50 cubic yards, o r  fraction therecf, of 
each mix design placed in any 1 day. 
1. Slump Tests: ASTM C143. One sample for each 

2. Air Coctext Tescs: A S 2 4  C231. One sax22.e for each 

3. Test Cylinders: ASTM C31. One set of three 

4. Compressive Strength: ASTM C33. One specinerr 

strength tesc. 

strerqth test. 

cylinders for above quantities. 

tested at 7 days and two specimens tested at 2 8  
days. 

Date: 08/2'9/02 
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3 . 4  

A. 

PROTECTION 

Provide concrete curing and protection in accordance 
with Section 5 of ACI 301. 
1. Apply floor slab curing compound, where used, in 

accordance with the approved manufacturer's 
recommendations. 

B. 

C .  

Provide finishes for formed concrete surfaces as 
defined in Section 5 of ACI 301. 

Provide finishes and tolerances for slabs in accordance 
with Section 5 of ACI 301 and ACI 117. 
1. Provide troweled finish with Class A tolerance on 

all exposed slabs. 

Date: 08/29/02 
Rev. : 0 
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PART 1 

1.1 

A. 

B. 

1.2 

A. 

B. 

C .  

D. 

1.3 

A. 

1.4 

A . 

1.5 

A .  

SECTION 0 7 9 0 0  
JOILT SEALETS 

GENERAL 

SECTION INCLUDES 

Preparing substrate surfaces. 

Sealant and j o i n t  backizg. 

RELATED SECTIONS 

Section 01010 - General Requirements. 

Section 01011 - Submittals. 

Section 03001 - Concrete. 

Section 13223 - Pre-Engineered Buildings. 

REFERENCE DRAWINGS 

See Section 01012 for  the Scheeule of Drawings. 

REFERENCES 

Anericari Sociecy f o r  Testing zne Materials (ASTiVi): 
1. ASTM C919-98 Vse of Sealants in Acoustical 

2. ASTM C920-98 Elascomeric Zoint Sealants. 
3. ASTM D1056-98 Flexible Cellular Yaterials - 

Applications. 

Sponge or ExpaRded Rubber. 

Sealant, waterproofing, and Restoration Institute 
(S’VJXI) : 
1. S’VJXI - Sealant and Caulking Gside Specification. 

SUBMITTALS 

Provide submittals as reqcirec! by Section 01011 

Date: 08/29/02 
Rev. : 0 
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- 

3. 

C. 

D. 

E .  

1.6 

A .  

B. 

1.7 

A .  

3. 

C. 

D. 

Product Data: 
characteristics, perfomance criteria, substrate 
preparation, limitations, and color availability prior 

Provide data indicating sealant chemical 

to use. 

Samples: Submit two sanples, 1 inch by 1 inch, 
illustrating sealant colors for selection prior to use. 

Manufacturer's Installation Instructions: SuSmit 
special grocedures, surface pregaration, ar-d perimeter 
conditions reqiairing special attention prior to use. 

Certificate of Conformance: 
and provide data which indicate that all supplied 
prodtrcts meet or exceed specification requirements 
prior to use. 

Manufacturer shall certify 

QUALITY ASSURANCE 

Perform work in accordance with SWXi requirements for 
materials and installation. 

Perform acoustical sealant application work in 
accordar-ce with ASTM C919. 

PROJECT CONDITIONS 

. .  Manufacturer: C0mpat.y specialrzlng in manufacturing 
the products specified in chis section with rninimcm 3 
years documented experience. 

Applicator: 
work of this sectioz with nininum 5 years documented 
experience. 

Company specializing in performing the 

MaiEtain temperature and humidity recommenCeC by the 
sealant manufacturer daring and after inscallation. 

P n y  products to be used shall not contain lead o r  
asbestos, or be defined as possible carcinogens. 

Date:08/29/02 
Rev. : 0 
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1.8 WARRANTY 

A. Provide lo-year warranty at completion of work. 

3. Warranty: Include coverage for installed sealants and 
accessories which fail to achieve air-tight seal, 
exhibit loss  of adhesion or cohesion, or do not cure. 

C .  Submit manufacturer's letter stating that actual 
samples have been tested for adhesion and 
compatibility, and that surface preparation 
recommendations are made based upon those tests. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

The listing of equipment suppliers below in no way precludes 
the offerer fron proposizg alternate suppliers of aEy of the 
equipment to be furnished within the scope of this 
specification. This list of suppliers is incended to identify 
the type of epipment and general q-dality of that equipment 
that will be included in the offerer's proposal. It is the 
offerer's responsibility to propose epipment that is best 
suited for this project in con3ined terms of quality and 
price. 

A .  Dow Corning Corp. 

3. General Electric. 

C .  X . R .  Meadows Co. 

2 .2  MATERIALS 

A .  Silicone Sealant (Type A): ASTM C920, Grade NS, Class 
25, Use NT; sizgle coponent, solvenc curins, 
nonsagging, nonstaining, color as selected; 795 
manufactured by Dow Corning. 
1. Slorqation Capability: 25 percent. 
2. Service Tem2erature 3azge: -65 to 180 degrees F -  
3. Shore A Hardness Range: 30. 

.. . , v+. 

Date: 0 8 / 2 9 ) 0 2  
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. a .  . 

B .  

2.3 

A .  

B. 

C. 

D. 

PART 3 

3.1 

A. 

3. 

B.  

C. 

c 4 4  8-6 
L 

SilicoEe Sealant (Type B ) :  ASTM C920, Grade NS, Class 
25, Use N; single component, chemical curing, 
nonsagging, nonstaining, color as selected; 791 
manufactured by Dow Corning. 
1. Elongation Capability: 25 percent. 
2 .  Service Temperature Xange: -65 to 180 degrees F. 
3. Shore A Hardness Range: 30. 

ACCESSORIES 

Primer: Nonstaining type, (recommended by sealant 
manufacturer) to suit application. 

Joint Cleaner: Noncorrosive and nonstaining type, 
recommended by sealant manufacturer; compatible with 
joinc forming materials. 

Joint Backing: ASTX D1056; cell polyethylene foam rod; 
oversized 30 to 5 0  percent larger than joint width. 

Bond Breaker: Pressure-sensitive tape recomnended by 
sealant manufacturer to suit application. 

EXECUTION 

EXAMINAT I ON 

Verify that substrate surfaces and joint openings are 
ready to receive work. 

Verify that joint backizg 2116 release tapes are 
compatikle with sealazc. 

PREPAFSTI ON 

Remove loose materials and,foreign matter which migk 
inpair adhesion of sealaEt. 

Clean joints in accordance with manufacturer's 
instructions - 

?erfom preparation ic accordance with manufacturer's 
instructions. 

D a t ' e :  0 8 / 2 9 / 0 2  
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D. 

3 . 3  

A. 

B .  

C .  

D. 

T 5. 

Protect elements surrounding the work of this section 
from damage or disfigurement. 

ERECTION/INSTALLATION/APPLICATION 

Install sealant in accordance with manufacturer's 
instructions. 

Measure joint dimensions and size materials to achieve 
2:1 width/depth ratios. 

Install joint backing to achieve a neck dimension 20 
greater than 1/3 of the joint width. 

Install bond breaker where joir,t backiDg is not used. 

- install sealant free of air pockets, foreign enbeCdec? 
matter, ridges, and sags. 

Apply sealant within recommended a2plication 
tenperature ranges. 
cannot 5e applied within these temperature ranges. 

Consult manufacturer when sealant 

)? G .  io01 jcints channel shaped. 

3 . 4  CLEANING 

A. Clean adjacent soiled surfaces. 

3.5 SCHEDULES 

A .  Type A - All glazing and all bUilding materials as 
indicated 02 drawings. 

B. Type B - All exGansion and control joints. 

END OF SECTION 

Date:08/29/02 
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SEC'i'iON 08110 
STAKiARD STEEL DOORS A K i  FRAMES 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A .  Steel doors and frames. 

73. Products furnished but not installed under this 
Section: 

templates for door and frame preparation. 
1 -. Section 13123 - Pre-Engineered 3ilildings: Furnish 

1.2 RELATED SECTIONS 

A .  SectioR 01010 - General Zecpirements. 

3. Section 01011 - Submittais. 

C. Section 08710 - Door Xardware. 

D. Section 09900 - Painting. 

Sect ion 13123 - Pre-Engineered Buileings. c1 
I;. 

1.3 . REFERENCE DRAWINGS 

A. See Section 01012 for the Schedule of Drawings. 

1.4 REFERENCES 

A. American National Stanckrds Institute (1XSi) : 
1. LNSi-A117.1-92 Buildings and Facilities - 

Providing Accessibility and 
Usability for Physically 
3andicapped People. 

Date: 08/29/02 
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3. American Society for Testing and Materials (ASTM): 

(Galvanized) or Zinc-Iron 
Alloy - Coated (Galvanneal ed) by 
the Eot-Dip Process 

1. ASTM-A653/A653M-98 Steel Sheet, Zinc Coated 

C. 

D. 

A .  

3 .  

C. 

D.  

1.6 

A .  

5 .  

1.7 

Steel Door Institute (SDI) : 
1. 

Door 
1. 

ANSI /SDI - io0 - 9 1  Standard Steel Doors and 
Frames. 

Hardware Institute (DEI) : 
The Installation of Commercial Steel Doors and 
Steel Frames, Insulated Steel Doors in Wood 
Frames, ana Builder's Hardware. 

SUBMITTALS 

Provide submittals as required by Section 01011. 

Shop Drawings: Indicate door and frame elevations, 
internal reinforcement, closure method, and finish. 

Product Data: Indicate door and frame configuraticns 
and location of cut-outs f o r  hardware a112 
reinforcement. 

Manufacturer's Installation Instructions: Iniiicate 
special installation instructions. 

QUALITY ASSURANCE 

Manufaccurer: Coxpany specializing in manufacturins 
che proauccs specifiee in this section with ninimun 3 
years documented experience. 

DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, protect, and handle pro&mts to site. 

.. . 
4 . x  

Date: 0 8 ? 2 9 / 0 2  
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3. Protect doors with resilient packaging sealed with 
heat-shrunk plastic. 

C. Break seal on site to permit ventilation. 

1.8 PROJECT CONDITIONS 

A .  Verify that field measurements are as indicated 09 Shop 
drawings. 

B. Coordinate the .work with door opening construction, 
door frame, ana door hardware installation. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

The listing of equipnent suppliers below in no way precludes 
the offerer from proposizg alternate suppliers of any of the 
equipment to be filrnished within the scope of this 
specification. 
the type of eqdipment and geEeral qrrality of that equipment 
that will be included. 

This list of suppliers is intended to identify 

A .  Steelcraft. 

B.  Republic Suilders Products. 

C. Anweld. 

2.2 MATERIALS 

A .  Exterior Doors Xonthemally Sroken: SDI-100 Grade I1 
Mo6el 1. 

3. arames: 16-gage metal with a 2-izch face. 

2.3 ACCESSORIES 

1 A. race: Steel sheet in accor&mce with ANSI/SDI-100- 

3. Core: Polyurethzne with vertical steel stiffeners. 

Date: 0 8 / 2 9 / 0 2  
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C. Silencers: Resilient rubber, fitted to drilled hole. 

D. Removable Scops: Rolled steel shae, mitered corners; 
prepared for countersunk style screws. 

E. 

2.4 

A .  

3. 

C. 

D. 

E. 

1 " .  

PART 3 

3.1 

A .  

3.2 

Labels: Containing the well house number; constructed 
of nonreflective materials; black characters on whice 
background, minin-m character height of 3 inches. 

FABRICATION 

Fabricate doors and frames with hardware reinforcement 
welded in place. 

Close top and bottom edge of exterior doors with flush 
end closure. Seal joints watertight. 

CoEfigure exterior doors and frames with special 
profile to receive recessed weather-striping. 

' C  . Terminate door stops 6 inches above rinished floor. 
Cut stop at a 45-degree angle an2 close. 

Prepare frames for silencers. 'rovide three single 
silencers for single doors on strike side. Provide two 
single silencers on frame hea6 at double doors withouz 
mullions. 

Z i n i s h :  
1. Steel Sheet: Galvafiized to ASTM A 5 2 5 .  
2 .  Primer: Air dried. 
3. Factory Finish: Baked enamel. 

EXECUTION 

EXAM1 NAT I ON 

Verify that opening sizes and tolerances are 
acceptable. 

ERECTION/INSTALLATION/APPLICATION 

A. . Inscall doors and frazes in accordance wich 

Date: 08/29/02 08110 00011kQ 
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A.NSI/SDI-100 and DHI. 

B. Coordinate installation of glass and glazing. 

C .  Coordinate installation of doors azd frames with 
installation of hardware specified in Section 08710. 

D. Install roll-formed steel reinforcement channels 
between two abutting frames. 
floor. 

Anchor to structure and 

3. Touch up factory finished doors in accordance with 
Section 09900 - 

3.3 FIELD QUALITY ASSURANCE 

A. Maximum Diagonal Distortion: 1/16 inch measured with 
straight edge, corner to corner. 

3.4 ADJUSTING 

A. Adjust door for smooth and balanced movement. 

END OF SECTION 

Date: 08/29/02 
Rev:: 0 
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PART 1 

1.1 

1.2 

A .  

3. 

C. 

D. 

A. 

13. 

1.3 

A. 

1.4 

-A A.  

8 .  

Date: 
Xev. : 

SECTION 08710 
DOOR IXAIXDWIXXE 

GEMERAL 

SECTION INCLUDES 

Hardware for hollow steel doors. 

Thresholds. 

Weatherstripping, seals, and door gaskets. 

Products furnished but not installed under this 
section. 
1. Sectioz 13123 - ?re-Engineered 3uildirrgs: Furnish 

templates fo r  door and frame preparation. 

RELATED SECTIONS 

Section 01010 - General Requirements. 

Section 08110 - Standard Steel Doors and Frame. 

REFERENCE DRAWINGS 

See Section 01012 for the Schedule of Drawings. 

REFERENCES 

Anerican National Standards inscicute (AVSI) : 
1. ANSI A117.1-92 B u i l d i r q s  and Facilities - 

Providing Accessibility and 
Uszbilicy for Physically 
Handica?ped.?eople. 

and Latches. 
2. ANSI A156.13-94 Bored aD-d ?reassembled Locks 

National " i r e  Protection Association (NFPA):  
1. NI?A 89-99 21re 2oors arid Winciows. 
2. N??A 2 5 2 - 9 5  F i r e  Tescs of Door Assemblies. 

? '  

08 /29 /02  
0 
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C. American Disabilities Act 1992 (ADA) - 

D. Door Hardware Imtitute (DEI) : 
1. The InsCallation of Commercial Steel Doors and 

Steel Frames, Insulated. Steel Doors in Wood 
Frames, and Builder's Eardware. 

1.5 SYSTEM DESCRIPTION 

A .  Provide all hardware as required by hardware schedule, 
Article 3.6 of this section. Hardware to be installed 
per ADA 1992. 

1.6 SUBMITTALS 

A .  Provide Submittals as required by Sectiorr 0101i. 

3. ?roduct Data: Submit manufacturer's techical product 
data for each item of hardware. 

C. EardvJare Schedule: Coordinace hardware with Soors, 
frames, and related work. 
1. Organize hardware schedule into llhareware sets" 

indicating every item req-Jirea for each door o r  
opening, including: 
a. Type, style, function, s i z e ,  and rinish of C .  . 

each hardware item. 
b. Name and manufacturer of each item. 
c. Explanation of all abbreviations, symbols, 

d. Niounting locations for hardware. 
e. Door and frame sizes and materials. 

possible date. 

codes, etc. contained in schedule. 

2. Submittal Sequence: Submit schedule at earliest 

D. Maintenarxe Data: Include data on operazing hardware, 
lubrication requirements, and inspection 2rocedures 
relaced co preventative maintenance. 

1.7 QUALITY ASSURANCE 

A .  Perform work in accordance with the f0llowir.g 
requirements: 

Date: ' 08./29/02 
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1 _. AWSI A 1 1 7 . 1 .  

2 .  N F A  8 0 .  
3. NFPA 252.  

B. 

1.8 

A .  

B. 

C. 

1.9 

A. 

Manufacturer: Obtain each type of hardware from a 
single manufacturer. 

DELIVERY, STORAGE, AND HANDLING 

Deliver, store, potect, and handle products to site. 

Tag each item of package separately with identification 
related to final hardware schedule, and include basic 
installation instructions with each item or package. 

Packaging of hardware is the responsibility of the 
supplier. As material is received by the hardware 
silpplier from various manufzcturers, SOY’; ,  a116 
repackage in containers clearly marked to match set 
numbers of approved hardware schedule. 

inventory hardware jointly with hardware supplier and 
hardware installer to verify correct count. 

Deliver inCiviCually packaged hardware itens ac the 
proper tines to the proper locatiox (shop o r  project 
site) for installation. 

Provi6e secure lock-up for hardware delivered to the 
2roject but not yet installed. Control handling ar?_d 
inszallation of hardware items that are not irnediately 
replaceable, so that completion of the work will rrot 3e 
delayed by hardware losses, both before and after 
installation. 

SEQUENCING AND SCHEDULING 

Coordinate the work wich other directly affected 
sections involving manufacture o r  fabrication of 
-&* +-temal reinforcement for door harc?ware. 

Date: 0 8 / 2 9 / 0 2  
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1.10 WARRANTY 

A. Provide 5-year warranty. Warranty skall be submitted 
at completion of work. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

The liscing of equipment suppliers below in EO way precludes 
the offerer from proposing alternate su2,pliers of any of the 
equipment to be furnished within the scope of this 
specification. This list of suppliers is intended to i6entify 
the type of equipment and general quality of that equipment 
that will be included in the offerer's proposal. It is the 
offerer's responsibility to progose equipmen-l that is best 
suited for this project in combined terms of quality and 
price. 

A .  

E .  

C .  

D. 

E. 

Latches 
1. Sargent. 
2. Schlage. 
3 .  Best. 
4 .  Xcsswin. 

Butt Hinges 
(By 3uildir~~ Manufaccurer) . 

Door Closers 
i - _  LCN. 
2. Dorna. 
3 .  Sargent. 

Si lerxers 
I. G l y m  Johnson. 
2. Ives. 

Thresholds 
1. Natior,al Guard Products (NGP) . 
2. Reese. 
3. Zero. 

. ,'. r,,  . .  - .. 
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MATERIALS 

A .  

B .  

C .  

D. 

E .  

F. 

G .  

E- 

PART 3 

3 - 1  

A .  

Hardware throughout to be substant ia l ly  manufactured 
a=d fabricated,  and assenbled par t s  well f ic ted  and of 
easy operation. Cast work t o  be t rue ,  free from seams, 
b l i s t e r s ,  or  other  defeccs. A l l  l i nes ,  edges, ana 
ornamental work t o  be sharp and t n e .  A l l  hardware 
sha l l  be c e r t i f i e d  under AXSI A 1 5 6 . 2  Series 4 0 0 0 .  

Finish of hareware t o  be 2 6 D ,  except a s  notec. 

Door Closers 
I. Provide dror, plates ,  brackets, and ifiverted 

mounting for conditions where required, LCN 4110 
Series  o r  equal. 

Levers and Sscutcheons 
1. A l l  t r i m  s imi la r  t o  Sargent 1 0  Line Series .  

S t r i k e  Plates 
1. Str ike  p l a t e s  t o  be wrousht, box type. 

Silencers:  Provide s i lencers ,  Glym Zohnson GJ 64 or  
equal, on a l l  i n t e r i o r  hollow metal frames as  reqiiired. 

Latchsets 
1. Provide heavy-duty passage lacchset, Sargent 1 0  

2 .  Locks t o  have face p la tes ,  ?ro?er backset, and 
Line Series o r  equal. 

radius s t r i k e s ;  and t o  f i t  AXSI standard cutouc. 

Closers: Provide LC% 1460  series or  equal. 

EXECUTION 

PREPARATION 

Factory o r  shop ?re?are a l l  materials f o r  insca l l s t ion  
of hardware. 

Date: 0 8 / 2 9 / 0 2  
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3.2 ERECTION/INSTALLATION/APPLICATION 

A. Follow hardware manufacturer's instructions and 
recommendations. 

5 .  Install surface-mounted items after substrates have 
been completely finished; install recessed itens and 
recessed portions of items before finishes are applied 
and provide suitable, effective protection. 
1. When surface-mounted items are installed before 

final finish, remove, store, and reinstall, or 
apply suitable effective protection. 

C. 

D. 

-l 
!5. 

0 - .  

3 . 3  

A .  

E3. 

3 . 4  

A. 

Mount at heights indicated in "Xecommended Locations 
for Builder's Haraware for Standard Steel Doors and 
Frames" by the Door Hardware Institute. 

Set units level, pluv?, and true to line and location. 

Reinforce substrates as necessary for pro2er 
installation and operation. 

Set thresholds in fall bed of seaiant. 

ADJUSTMENT 

Adjuss each operating item of haraware and each door 
fo r  proper operation and function; replace units which 
cannoc be adjusted to operate freely and snoothly. 

Adjust door closers to compensate for operation of 
heating ana ventilating systems. 

CLEANING 

Clean adjacent silrfaces soilee by hardware 
installacion. 

. 8 . .  

Date: 08/29/02 
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3.5 

A .  

- 4 4 8 6  
HARDWARE SCHEDULE 

Eardware Sets 
1. Zxter ior  Doors 

a .  One l a t c h  set (Tassage) Sargent  1 0  Line, 2 6 D  
b. One c l o s e r ;  LCN 4010 Series Srnoothee. 
c .  One threshold .  

END OF SECTION 

Date: 0 8 / 2 9 / 0 2  
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Furr?ish all labor, material , equipment, tools, and. 
services required to complete all paintins work as 
required by the drawings and/or as specified hereir.. 

B. 

C .  

1.2 

A. 

3. 

C .  

D .  

3. 

Except as otherwise indicated o r  hereinafter specified, 

finishing of the following: 
1. 

2 .  
3 .  

.. include all necessary preparation and complete 

All structural steel and miscellaneous i r o ~  itens, 
both prime coate6 and galvanized. 
Field painting and/or toxch-up of all piping. 
All cnfini5hed interior and exterior surfaces 
including carbon steel piping in well houses x i t h  
condensation insulation and the above ground 
carbon steel piping with insulation at iEjection 
well control platfoms 
Piping, exsosed electric raceway, eleccrical 
cabinets, boxes, etc., in contracts for other 
divisioris of the work and furnished either bare, 
zinc-coated (galvanized) , o r  prine coated. 
Color-coding or indication of piping as specified. 5 .  

4 .  

Surfaces not painted under this section: 
1. Stair-less steel and aluminum. 
2 .  Factory finished items. 

RELATED SECTIONS 

Section 01010 - General Requirements. 

Section 01011 - Submittals. 

Section 07900 - Jo in t  Sealers. 

Section 08110 - SEandard Steel Doors and Frames. 

-.I. Section 15060 - Pipe, z x t t i n g s ,  Valves, arid 
Accessories. 

Section 15090 - 2ipe Supports and Anchors. 

~00120 
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.*I. , ., . .. ;G: ' ':'Section 16050 - Basic Electrical Materials and Methods. - I #J; '4.. t -  

1.3 REFERENCE DRAWINGS 

A. See Section 01012 for the Schedule of Drawings. 

1.4 REFERENCES, CODES, AND S T W A F D S  

A. 

B. 

C. 

D. 

CI ? .  

American Society for Testing and Materials (ASTNi) : 
I. ASTM 9 1 6 - 9 8 5  Standard Terminology Relating to 

Paint, Varnish, Lacquer, and 
Related Products. 

Natiofial Paint and Coatirqs Association (NPCA): 
1. Guide to U . S .  Government Paint Specifications - 

1988. 

Painting and Decorating Concractors of America (PDCA) : 
1. Architectural Specifications Manual - Xev. 9 0 .  

Steel Structures Painting Council (SSPC) : 
1. Steel Structures Painting Manual - Rev. 95. 

a. Paint 104 - White or Tinted Alkyd Paint. 
b. Faint 22 - Esoxy-?olyarnide Paincs (Primers, 

Intermediate, and Topcoat). 
c. SF-2 - Hand Tool Cleaning. 
d. SP-3 - Power Tool Cleaning. 
e. SP-6 - Commercial Blast Cleaning. 

America2 National Scandards Institute (=SI) : 

1. AVSI A13.1-96 Scheme for the identification 

2. ANSI 2535.1-91 Safety Color Code 
3. LXSI 2535.5-90 Accident Prevention Tags for 

of Piping Systems. 

Temporary Eazards. 

Federal S2ecifications (Fed. Spec. ) : 
1. Fed. Spec. Primer Coating, Synthezic, 

TT- ?- 564C Rust Inhibiting, Lacquer 
Resisting. 

2 .  Ted. Spec. @oxy for Steel Structzre 

3. Zed. Spec. Snamel, Floor and Deck. 

4. Fed. Spec. Snamel, Alkyd, Gloss 

MIL-C-82407 

TT-E-48 7E 

',I * r I,, , . TT-3-48 9 
000121 3 
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G .  Federal Standards ( 3 s )  : 
1. FS No. 595A Colors.  .: a .  .t 

** 4 4 8 6  

E. Occupational Safety and Eealth Administration (OSFA): 
1. OSHA 1910.144-96 Safety Color Code for Marking 

2. OSYA 1910.145-96 Specifications for Accident 
Physical Hazards. 

P,rever_cion Signs and Tags. 

1.5 SYSTEM DESCRIPTION 

A. Conform to ASTM D16 for interpretation of terns used in 
this section. 

1.6 SUBMITTALS 

A. Provide submittals as rewired by Section 01011. 

3. Product Data: Trovide &ita on all finishing products, 
i_n,cluding a Material Safety D a t s ,  Sheet for each ?ro&dct 
used. 

C .  Samples: Submit t w o  sets of sanples illustratins range 
of colors and textures available for each surface 
finishing product scheduled. 
FSRNAT-D - 

Color selection by FLVOX 

- D.  Manufacturer's Instructions: indicate special surface 
preparation procedures and sxbstrate condiciom 
requiring special attention. 

1.7 QUALITY ASSURANCE 

A. Manufacturer: Company specializing in rnanufaccuring 
the products specified in this section with rninimxn 3 
years documerrted experience. 

3. Applicator: Corn2any specializing i n  performing che 
work of this section with minimum 5 years documented 
ex2erience a2proved by manufacturer. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, protect, and handle 2,roducts  to site. 

4300122 
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Deliver products to site in sealed and labeled 
containers; inspect to verify acceptability. 

-4 4 8 6 B. - .- 

C. Container label to include manufacturer's rrame, type of 
paiEt, brand name, lot number, brand code, coverage, 
surface preparation, drying cine, clean-up 
requirements, color designation, and instructions for 
mixing and reducing. Labels to be kept readable at all 
times . 

D. Store paint materials at a ninixm ambient temperacure 
of 45 degrees F and a maxinum of 90 degrees F, i~ 
ventilated area an2 a paint storage safecy cabinet as 
required by manufacturer's instructions and where 
directed by FLU03 FZRISALD. Keep storage sgace clean 
and accessible. Oil or paint-soaked rags or wasze 
shall be placed in tight-covered metal containers o r  
removed from the premises at the close of each day's 
work. Take every precaution to avoid damage by fire. 
in no case shall che amout of materials stored exceed 
that permitted by local ordinances. 

1.9 PROJECT CONDITIONS 

7 A .  bxterior painting shall not be done during or 
innediately following rainy or froszy weather, or when 
the tenperature is below 50 degrees F or likely to drop 
to freezing. Avoi6 the agplication of treatments while 
surfaces are exposed to hot sun, or when temperature is 
above 90 degrees F or likely to be, durirrg the drying 
period. 

3. irrterior work shall be done only when che building has 
beer? thoroughly dried out by natural or artificial 
heat, and when the work area is properly heated and 
ventilated, clean, and as dust-free as possible. Apply 
interior ilnishes only when a room texperature of at 
least 6 0  desrees 3 can be maintained ddring a2plication 
of treatments and until coatings are dry. 

r .  

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

. . 8 .  .. ,.,,. 
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B. 

2.2 

A. 

C. 

D. 

E.  

PART 3 

4 4 8 6  
Generally, the naming of acceptable products a n c  
manufacturers has been avoided in specifying the kinds 
of materials to be used for this work. Each product 
used must, however, be of the highest pality in its 
particular category and must be made by a manufacturer 
fiavizg an established reputatior? as a maker of supericr 
groducts. 

So that the major portio2 of the work will be covered 
by a single "joint responsibility" asreement, 
Subcontractor should propose a manufacturer who offers 
a comprehensive line of first quality materials of the 
types specified. 

MATERIALS 

Coatings: Ready mixed, excep field catalyzed 
coatings. Process pigments to a soft paste consistency 
capable of being readily and uniformly dispersed to a 
homogeneous coating; good flow and brushing properties; 
capable of drying or curing free of streaks o r  sags. 
Coatings shall be compatible. All coatin5s \:.e., 
primer and finish coats) shall be free of lead and 
chromates, and be Eon-carcinoqenic. 

I '  

Accessory Materials: Linseed oil, shellac, turpentine, 
paint tninners, and other materials not specifically- 
indicated but required to achieve the finishes 
specified of commercial quality- 

Patching Materials: Latex filler. 

3 ' o l l o w  NPCI, guide for government specifications. 
1. Paints and paint types are as follows: 

a. Finish coating, gloss alkyci, coaforning to 

b. Priiner coating, alkyd, rust inhibiting, 

c. 

d. Enamel, alkyd, floor and deck coatiz2 

Fed. Spec. TT-2-505A. 

confoming to Fed. Spec. TT-P-664C. 
Epoxy-polyamide coating conforinin5 to Fed. 
Spec. MIL-C-82407. 

coilforming to ?ed. Spec. TT-E-4873. 

EXECUTION 
000124 

Date: 0 8 / 2 9 / 0 2  09900 
Zev.: 0 5 of 13 SF2SII/2ES4340/53600 



A. Before commencing work on surfaces of ar,y type, the 
Subcontractor shall carefully inspect same and be 
satisfied that they are dry and in all other respects 
suitable to receive the specified treatment. 

9. Application of any coaxing to a surface will constitute 
acceptance of the sulrface by the SuScontractor. If, 
after treatnent, the conpleted finish (or any portion 
thereof) blisters, checks, peels, o r  otherwise shows 
ir,dication of dampness or other irregular codition of 
surface, the Subcontractor shall remove the applied 
treatment and refinish the part affected at no cost to 
the OrvF-er and to the satisfaction of FLUOR FZF3ALD. 
(The paintizg Subcontractor should determine dryness of 
all moisture-holding materials by use of a reliable 
electronic moisture meter.) 

3.2 PREPARATION 

A. General 
1. Subcontractor responsible for proper prepration 

of all surfaces to receive the particulzr 
treatment specified . 

work, as well as such special procedures as are 
herein stipulated, shall be employed. 

2 .  All usual preparatory measures commoz to painters’ 

3. Structural Steel 
1. Prepare surfaces in accordance wizh SSDC procedure 

SP-6 prior to shop primer coat. 
assembly surface preparation shall comply with 20 
less chan SP-2 or SP-3 for touch-up. Spot-2rime 
all bare metal areas inmediately with compatible, 
rust inhibiting primer. Prepare steel for final 
coat - 

Mil-. imum field 

C. Prime-Coaced Miscellaneous and Ornamental Terroils Metal 
1. Prepare surfaces of miscellaneous and ornamental 

ferroils metal items such as sceel door franes, 
hollow metal doors, exposed lintels, railings, 
ornamental brackets, etc., as specified for 
exposed-to-view struccural steel parts in Article 
3.2, Paragraph 3. 

Date: 08/29/02 
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4 4 8 6  2 .  Fill any o3en joints and bare tool ma'i-ks in parts 
furnished in manufacturer's baked-on prime coat 

with mineral filler, to make inconsgicuous; sand 
smooth, then spot prime. 

D. 

E. 

2.  

Zinc-Coated Metal Parts; Galvanized or Zinc-Coated by 
Other Process 
1. Unless the prime coat material to be used is 

recomrnended by its manufacturer for applicacion 
over zinc-coated surfaces of the ty?e at hand, 
after cleaning and any necessazy de-glossing only, 
surfaces musc be given phosphate pretreatment 
prior to application of prime coat; usual "vinegar 
etch" or acid pretreatment (wash) will not be 
permitted. 
Phosphace petreatment: Crystalline zinc 
phosphate type; either "Lithofom," made by the 
American Chemical Paint Co., Ambler, Pa., or 
"Galaprep No. S ,  l i  macie by NeilsoE Chemical Co., 
Detroit, Michigan, a s  approved. by FL'JOEZ F3WALD. 
Follow inanufacturerls directions exactly as to 
cleaning prior to treatment, application of 
treatment, and after-rinse. 
Preparation of surfaces f o r  directly-applied prime 
coat: Clean all surfaces thoroughly wick mineral 
spirits, naphtha, or other approved solvefie, 
completely removing all oil, grease, and other 
film. Roughen with steel wool, as necessary, to 

3. 

remove gloss. 

cleaning only or phosphate pretreatment. 
4 .  Primer must be applied at orrce, following either 

Caul king 
1. Caulking as required. 
2 .  Use a resin-base, gun cype, elzlstic caulkirrg 

coiripocxi, free of volacile thinners; add so 
thirrner . 

3. Apply with gun and follow with cool, as required, 
to form a smooth coved fillet of che minimum 
required width, at projectixg, overlapsing, and 
fully recessed frames. Fill flush and. tool 
sliqhtly concave where frame is flush o r  j u s t  
scant of flush. Apply well in advance cf scheduled 
pint treatment; com~oui?,d must have formed a rirm, 
dusc-free surface ski2 before srime coat is 
appliea. 
metal; clean off any misplaced compound at orrce. 

r .  

Avoid smearing adjacerrt wall and/or 

000126 0 9 9 0 0  
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3 . 3  ERECTION/INSTALLATION/APPLICATION 
4486 

A .  All work shall be done by skilled mechanics in a 
workmanlike manner; all coats flowed oz, or brashed 
out, to a uniforiv film. Completed work snail be free of 
runs, sags, blocked angles, raised grain, and all other 
evidence of poor o r  careless workmanship. Follow PDCA 
instruction manila1 . 

3 .  

C .  

D. 

z .  

Tint all undercoats toward the color of the final ccat, 
with shade of each coat sufficiently different from 
that of work in place to permit easy identification. 

Allow sufficient time before recoating to ensure'proper 
drying of the preceding coat. 

Exercise care to avoid getting material on a surface 
not inter?ded to receive it. Remove any misplaced 
material or resultant stain, leavizg the surface in 
proper coridition. 

General 
1. Following surface preparation as specified, apply 

coats or treatments as listed below on the several 
kinds of surfaces required to be treated. All 
coats to be applied in thicknesses specified by 
the product data sheets. 

2. Refer to finish schedule and architectural 
drawings f o r  the exxent of wall ana ceiling 
surfaces, metal doors, frames, trim, etc . , 
requiring finish, and to drawings and 
specifications for mechanical and electrical work 
f o r  extent of ductwork, piping, conduit, 
mechanical systen? devices, heating units, grilles, 
etc. 

3. A11 coazs specified herein are in addition zo 
primer, sealer, o r  other preparatory or prozective 
coats specified in other sections of this 
specification package o r  in the specifications for 
other concracts. 

Structural Steel 
1. Finish Treatment: Two coats alkyd gloss enamel. 

- .  

Date: 08/29/02 
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I .  , J G .  New 

1. 

2 .  

3 .  

5. 

E. 

I. 

3.4 

A .  

5 .  

Work 
Exposed miscellaneous steel items, lintels: 
a. Primer: One coat primer. 
b. Finish treatment: Two coats exterior latex 

Mechanical equipment items: 
a. Finish treatment : First coat - alkyd gloss 

b. Second coat - alkyd gloss enamel. 
Pipe, Valves, and Fittings - Carbon Steel: 
a. Two coats of epoxy-polyamids coatins. Dry 

film thickness of 4 mils per coat. 
Other Piping, Electrical Conduit in Exposed 
Locations: 
a. Primee: One coat primer. 
b. Finish Treacment: Two coats alkyd gloss 

Pipe Covering in Exposed Locations: 
a. Primer: One coat primer. 
b. Finish Treacment: Two coats alkyd sloss 

gloss enamel. 

enamel. 

enamel. 

enamel. 

Miscellaneous and ornamental fabricator-primed ferrous 

1. 
metals 

Includes prime-coated equipment items and their 
supports, in addition to parts regularly 
classified as "miscellaneous and ornamental 
ferrous metals." M y  parts as named, but 
furnished bare, shall receive one coat of metal 
primer (as approved), followed by the treatment 
herein specified. 

Steel ladaers, steel gratins, an6 other similarly 
located parts 
1. Two coats alkyd porch and floor enamel. 

Mechanical equipment items furnished in prime coat 
1. einish treatment: Two coats alkyd gloss enamel. .l 

CLEANING 

As work proceeds, pronptly remove paint where spillec, 
splashed, or splattered. 

-c During progress of work maintzin premises lree of 
unnecessary accumzlation of tools, equipment, surplus 
materials, ar?d debris. 

0044128 
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C. Collect cotton waste, cloths, and Raterials which may 
constitute a fire hazard; place in closed netal 
containers as directed by FLUOR FEWALD. 

3.5 

A .  

3.6 

A .  

3. 

C. 

PROTECTION 

Provide clean drop cloths and othef protection as 
approved to protect floors, doors, and other parts from 
damage. Where arty work is accidentally spattered, 
clean promptly, and leave in satisfactory condicion. 

SAFETY PAINTING 

The Subconeractor shall apply safety painting for the 
marking of physical hazards and identification of 
piping systems, as required herein and as directed by 
X X O R  FER2VALD. Accident prevention signs will be 
provided by others. 

Safety colors shall be applied by :he Subcontractor 
where and as required on and in the appropriate areas 
and equipment. The safeey color code shall mark 
physical hazards and shall continue to provide an 
orderly, coordinated standard of practice for the 2lant 
and the safety of workers. 

Color coc?ing anci ciesignation shall comply with current 
OSKA 1910.144, OSEIA 1910.145, A??Si 2535.5, XVSI 253.1, 
and Federal Standard No. 595-4. 

D. The following safety colors shall have Federal Stallcard 
nunbers as follows: 
1. Xed - No. 11105 
2. Yellow - No. 13655 
3. Vivid Orange - KO. 12245 
4. Pdrple - No. 17142 (Magenta) 
3 .  Green - No. 14260 
6. Blue - No. 15102 
7. Slack - No. 17038 

- 

E .  The color codes shall be csed for the followinq 
identifications: 
1. Red - Exposed fire protectioz systems shall be 

pairited a conzinuous red. 

I’ , ,. ; ! . ’  

Date: 08/29/02 
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! '  

c- 4 4 8 6  . 2. Vivid Orange - Vivid orange shall be rescricted to 
surface areas, machine guards where there is the 
potential for cutting, crushing, themal burns, or 
electrical shock to personnel. 

equiDment, housing, containers, appurtenances, 
etc., which contain radioactive materials or 
contamination, where necessary to differentiate 
them from similar Eon-radioactive items. Approved 
signs or tags exhibiting the standard three bladed 
magenta radiation symbol on yellow background 
shall be used to identify the nature and/or 
magnitude of the radiation hazard together with 
specific safety instructions (by others) . 
a. The following is a representative list of 

items which would typically be identified by 
magent a : 
1) t'tio'" and "warm" drains (on floor drains 

2 )  
3 )  Radiation ion exchangers. 
4 )  

5 )  Radioactive sam?ling connections. 
6 )  Piping containing radioactive materials 

7) Doors restricting access to radiation 

3 .  Magezta - Magenta shall be used to identify 

use mecal tags). 
filter housing. 11 Hot I t  

waste containers (other chan 11 xot I I  

buried ta2ks). 

or contamination. 

zones. 
4. Gree-rl - Green shall be the basic color for 

designating safety and location of first aid. 
equipment (ocher than fire fighting ecuipmenc) . 

5. Blue - Blue is limited to electrical equipment. 
Main electrical disconnects is all baildings shall 
be identified 3y stencil or  label. 

Slack, white, or a combination of these cwo shall 
be the basic colors for designating housekeeping 
and traffic marki-n-gs. 

6. Black, Whice, or a Combimtiorr of These Two - 

. -  F. Color coding for rcencificacion of pipisg systems shall 
conform to LNSI A 1 3 . 1 .  Piping systems are defined as 
conduits for the transport of gases, liquids, and s e m i -  
liquids. 

Date: 08/29/02 
Rev.: 0 
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1. 

2 .  

' 3 .  

--- 4 4 8 6 The Contractor shall identify pipes as follows: 
a. Content and direction of flow of piping 

systems shall be identified by Brady self- 
adhering B-580 labels fixed on pipe or pipe 
covering. Such identification shall be 
located so as to ensure inmediate recognition 
of piping system cor?tenc and direction of 
flow. 

Line identification and directional flow arrows 
shall be arranged ana located in ways to be easily 
read by a person standing on che floor, or at the 
normal access location of the pise. Color codes, 
service codes, service descriptions, line 
numbers, and other required information is 
provided in the Subcontract Special Conditions. 
Labeling shall include: 
a. The labels shall include pipe conteat 

identification and unusual qualities of the 
pipe contents (i.e., hot, cold, pressure in 
Ibs./sq. in.) - FLl lOX FE3NALD to approve all 
pipe label nomenclature prior to label 
fabrication. 

b. On service piping, either liquid or gas, 
apply black arrows of same height and with 
same background color as adjacenc 
identification labels,- to indicate directiol-, 
of flow. 

che infomation in che chart below: 
c. Lectering size shall be in accordance with 

Nominal Pipe.Diameter* Size of Legend 
Lett e r s  * 

3 / 4  to l-l/4 1 / 2  
1 - 1 / 2  t o  2 -  3/a  
2 - 1 / 2  to 6 1-1/4 

8 to 10 2 - 1 / 2  
Over IO ' 3 - 1 / 2  

* All dirnensiox are given in inches. 

d. Pipes to be marked shall firss be wiped clean 
of dirt, dust, grease, and noiscure. When 
applying nastic-backed label, pressure must 
be applied so that the labei will lie smooth 
and flat. 

Date: 0 6 / 2 9 / 0 2  
Rev.: 0 
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4 4 8 6  
r .  e. Labels shall be applied only after the rinal 

inspectior- of the piping systems. The labels 
shall be applied on piping systems thac 
require painting after the f i r i d  coat has 
cured. Labels shall be applied in accordance 
with the manufacturer's reconmen6ations. 

. .  

END OF SECTION 

Date: 08/29/02 09900 
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PART 1 

1.1 

A. 

2.  

1.2 

A. 

B.  

C. 

D. 

1.3 

A. 

1.4 

A. 

1.5 

A .  

B. 

4 4 8 6  
SECTION 10211 

METAL WALL LOUVERS 

GENERAL 

SECTION INCLUDES 

Fixed louvers and frames. 

Bird screening. 

RELATED SECTIONS 

Section 01010 - General Xequirements. 

Sectior? 01011 - Submittals. 

Sectior! 07900 - Joint Sealers. 

Sectioz 13123 - Pre-Engineere6 Suildings 

Sectior? 15500 - Heating, Ventilating, and Air 
Conditioning. 

REFERENCE DRAWINGS 

See Section 01012 for the Schedule of Drxdings. 

REFERENCES 

Air Movement Control Association (AWA) : 
1. AiiCA 500-92 Test Method for Louvers, Dampers, 

and Shutters. 

SYSTEM DESCRIPTION 

Lower: To permit ?assage of a i r  at a velocity as 
required by ,XWCA 500 without blade vibraziot. or noise 

Louver: To permit 50 percent free area, m i i i i m u m .  

Date: 08/29/02 
R e v .  : 0 
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1.6 

A .  

3 .  

C. 

D. 

1.7 

A .  

3. 

1.8 

A.  

B. 

SUBMITTALS 

Provide submittals as required by Section 01011. 

Shop Drawings: 
elevations; opening acd clearance dimensions; 
tolerances; head, jamb, and sill details; blade 
configuration; screens; blankout areas reqGired; and 
frames. Submit shop drawirigs pzior to use.  

Indicate the louver layout plan and 

Product Data: Provide data prior to use, describing 
design characteristics, maximdm recommended air 
velocity, maximum free area, materials, and finishes. 

Maintenance Data: Include lubrication schedules and 
adjustment requirements at completion of work. 

QUALITY ASSURANCE 

Perform work ic accordance with AMCA Certification for 
Louvers. 

Manufacturer: Company specializing in manufacturing 
products specified iz this section wizh minimulm 3 years 
documented experience. 

PROJECT CONDITIONS 

Verify that field measurements are as indicated on shop 
drawings. 

Coordinate the work with installation of netal siding. 

1.9 WARRANTY 

A. Provide standard 20-year warranty at coqletion of 
work. 

5. Include warranty coverage for degradztion of 
siliconized polyester finish. 

. ., P .. I . .  

Date: 08/23/02 
Rev. : 0 
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PART 2 PRODUCTS 

2.1 MANUFACTURERS 

A .  Airolite Co. 

2.2 

B. 

C .  

D .  

A. 

B. 

C .  

D .  

2.3 

A. 

Louvers & Dainpers, Inc. 

Xuskin. 

Other manufacturers who meet or exceed the requirements 
of this specificztion. 

MATERIALS 

Zurnish and inscall extruded aluminum drainable blade 
louver similar to Type K67.16, as manufactured by the 
Airolite Company, Xarietta, Ohio. Louvers shall be 6 
inches deep and assembled entirely by welding. 
and frame shall be 0.81 inch extruded aluminum, alloy 
6063-T5. All louvers shall be factory finished after 
asserrbly with a Kp-ar” 500 coating ir_ a color selected 
from the manufacturer s chart. 

Blades 

Louvers shall bear AMCA Licensed Xatings Seals for air 
performance and water penetration ratings. 

Bird Screen: Interwoven wire mesh of aluminurn, 0.063- 
inch-diameter wire, 1/2-inch open weave, diagonal 
desigr,. 

Backdraft Danper (if requiree? : Shall be extruded 
aluminum with linkage concealed. in frame, mounted 
behind the cover (see Sectiorr 15500 for coordination). 

ACCESSORIES 

Fasteners and A.r.~chors: Sczinless sceel ti/Pe. 

3. ?rimer: Zinc chromate, alkyd tne. 

C. Flashings: Of same macerial as louver frames. 

Date: 08/29/02 
2ev.: 0 
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D. Sealants: Type specified in Section 0 7 9 0 0  

PART 3 

3.1 

A. 

3.2 

A. 

s .  

C .  

D. 

E. 

- r. 
3 . 3  

A. 

3.4 

A .  

EXECUTION 

EXAMINATION 

Verify that prepared openings arid flashings are ready 
to receive work and that  opening dimensions a, re as 
indicated on shop drawings. 

INSTALLATION 

Install louver assembly ir, accordance with 
manufacturer's instructions. 

Install louvers level and plunb. 

Install flashirigs and align lower assenbly to ensure 
that moisture is shed from flashings and diverted to 
exterior. 

Secure locvers 11.- opening framiq with conceale6 
fasteners. 

- m s t a l l  perimeter sealant and backing rod in accordance 
with Sectiorr 07900. 

ADJUSTING 

Adjust backdraft danpers for freedom of movemem of 
c o ~ c r o l  mechanism. LuSricate operating joiEcs.  

SCHEDULE 

See arawings for sizes and locations of louvers. 

END OF SECTION 

10211 
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U.S DEPARTMENT OF ENERGY 

FEFWALD ENVIRONMENTAL MANAGEMENT PROJECT 
FLUOR FERNALD SUBCONTRACT NO. DE-AC24-010H20115 

TECHNICAL SPECIFICATIONS 
SOUTH FIELD EXTRACTION SYSTEM - PHASE I1 

Division 13 - Special Construction 

Prepared by: 

Checked by: 

f 
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PART 1 

1.1 

A .  

B. 

1.2 

A .  

B 

C .  

D. 

E. 

G .  

1.3 

A .  

1.4 

A .  

SECTION 13123 
PRZ-SNGINEEXED SUILDINGS 

GENERAL 

SECTION INCLUDES 

Pre-engineered, shop-fabricated metal buildings. 

All bilildings to be assembled complete including all 
heating and electrical requirements. Subcontractor to 
decide which buildings cannot be assernbled ir! the 
factory and have them shipped to the job site and 
assembled there. 

RELATED SECTIONS 

Section 01010 - General Requirements. 

Section 01011 - Submittals 

Section 07900 - Joint Sealers. 

Section 08110 - Stardard Steel Doors and Frames 

Section 08710 - Door Haramre. 

Section 09900 - Painting 

Section 15500 - Eeating, Ventilating, and ~ , i r  
Conditioning. 

REFERENCE DRAWINGS 

See Section 01012 for che Schedule of Drawings. 

REFERENCES 

Agerican Institute of Szeel Construction (AiSC): 
2 . .  AISC S335-89 Ssecification for Structural 

Steel Sui ld i r - ss .  

3. American ircn and Steel LEsticute (AISI)  : 
- - 000139 

Date: 08/25/02 13123 
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. .. 

C. 

D. 

1.5 

E. 

3 * -  

G .  

A. 

1. AIS1 SG-673 Design of Cold-Tormed Sceel 

Formed Steel Design Manual. 
Part 11-86 Structural Meders, Cold- 

American Society of Civil Engineers (ASCE): 
1. ASCZ 7-93 Minimiim Design Loads for 

B..< ulldings and Ocher 
Structures. 

American Society f o r  Testing and'Materials (ASTM): 
1. 
2. 

3 .  

4 .  

5 .  

ASTM A36/36I?-97 Structural Steel. 
ASTM A153/ Zilzc ( E o t  Dipped Galvanize&) 
ASTM A153M-98 Coatings or? Iron and Steel 

2roducts. 
ASTK A307-97 Standays Specificacion for 

Carbon Steel 3olcs and Studs. 
ASTM A325-97 StrGctural  3olts, Sceel, c-ear- 

Treat& 120/105 ksi, Minimum 
ielzsile Strength. 

(Galvanized) by che Z o t - D i p  
Process , General Requirements - 
Standard Specifications for 
Austedtic Stainless Steel 
Sheet. 

.- 

r-7 

ASTM A52 5 - 93 Steel Sheet, Zinc-Coated 

6. ASTM A666-98 

American Welciing Society, Irrc. (AWS) : 
1. AWS 91-1-91? Structural Welding Code. 

3uilding Officials and Cock Achinistracor International 
(30CA) : 
1. Ohio Basic Building Code - 1995 (033C) - 

Metal Bcilding Manufacturer's Association (Pjj3XA) : 
7 - -  Low-?ise 3xildin5 Syscems Maxual - 1988. 

SYSTEM DESCRIPTION 

000140 Design Requirements: 
1. Pre-engineered, shop-fabricatec, structzral s tee i  

buileing frame. Work of chis section begins zz  
the top of the colzcrete Eoun2atiox slab except as 

Date: 08/29/02 
Rev . :  0 
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B. 

C .  

required specifically otherwise herein. 
a. Primary Framing: The buildings covered by 

these specifications shall be of self-framing 
design using the roof and wall panels as the 
primary structural supporfing members. 

b. Horizontal Dimensions: As s h o w r ,  on drawings. 
c. Eeight from Slab to Eave: As shown on 

drawings. 
d. Roof Slope: As shown on drawings. 
Prefinished metal walls anc roof panels. 
Steel doors and frames ana related hardware. 

Building and its components shall provide 
weathertight building under loads and exposure 
required herein. 

2. 
3. 
4. Gutters and downspouts. 
5 .  

2 .  

Design Criteria: 
1. Except as reqiiired specifically otherwise herein, 

prefabricated metal building shall be designee, 
fabricated, and erected in accorciarrce with 
requirements of MBYA Low-Rise Bvlilciing Systems 
Manual. 
Struccural steel seccions or welced-up plate 
sections shall be ciesigneZl ir, accordance with 
AISC. 

3. Cold-forned steel  structural members shall be 
designed in accordance with AIS1 SG-673. 

4 .  R o o f  and wall panels shall 3e cold-formed acd 
shall be desisned in accordance wich A I S 1  S G - 6 7 3 .  

PerfomLance Xequirenencs: 
1. Design Loa&: 

a. Dead load shall include weighc of builci-n-g 

b.  
construction plus all collaceral loa&. 
Live loads shall be as defined and stated in 
ASCS 7 excepc as stated otherwise herein. 

c. Vertical Live Loads: 
1) Primary "raming (Frames): 20 psf 

uniformly distributed over che roof area 
which it supports. 

2 )  The vercical live loads shall be in 
addition to t5e applicable 2eaC loads 
and shall be applied to the horizontal 
projection of the roof. 

d. w i p - a  Loads: 000141 
Date: 08/29/02 1 3 1 2 3  
Rev . :  0 3 of 11 SFESIi/RZS4340/53600 



1) The site-specific basic wind speee shall 
be 80 mph per OBBC Section 1112.3.2. 
The importance factor, "1, I' shall be 
1.07 for Category II. Use exposure cl- f o r  
velocity pressure coefficient. 

as horizontal and uplift forces 
according to the requirements of ASCE 7 .  

1) The ground snow load shall be 2 5  psf per 
O3BC Section 1112.2. 

2 )  Roof snow loads, including balarrced and 
unbalanced loads, shall be determined FE 
accordance with  ASCE 7. The importance 
factor f o r  s n o w  loads shall be 1.0. 

I) Other static load shall be considered as 

2) Load shall be pro2ortioned and applied 

e. Snow Loads: 

c L. Auxiliary and Collateral Loads: 

a part of the design requirements and 
shall be combine2 with the design loads 
(wind, live, etc.) as prescribed in 
contract documents . 

frames. 
2 )  Static Loads: 5 psf on purlins and 

g. Combination of Loads: The coir3ining of normal 
and auxiliary loads for design purposes shall 
be as prescribed and recommended by the MBMA 
Low Rise Building Systems Manual and the -UBC, 
whichever produces the greater effect. 

1) Roof panels shall not deflect more than 

2 )  Xoof purlins shall not ceflect move than 

h. Deflection: 

1/180 of span under desip loads. 

1/180 of s?an under desigr. loads. 

.~ ' ,', 
p -\ ,; !, ~ 1 ': 
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1.6 

A. 

B. 

C. 

D .  

1 c. 

F. 

3) Girts shall not deflect more than 1/180 
of span under design loads. 

2. Provide drainage to exterior for wacer enterizg or 
condensation occurring within wall or roof syscem. 

3. Asserr3ly shall Sermic movenent of componezcs 
withoilt buckling, failure of joinz seals, undue 
stress on fasteners, 01: other detrimental effects, 
when subject to temperatilre range of 1 0 0  
degrees F. 

SUBMITTALS 

Provide Subnittals as reqaired by Section 01011. 

Shop Drawimp: 
I. Indicate location, arrangement, dimensions, 

materials, finishes, anchorage, fastenings, 
closures, sealants, accessories, and relacioz to 
adj acent work. 

at bearing on concrete foundation slab. 

locations from foundation -loads.  

2 .  Indicate vertical and horizontal loads and forces 

3. Indicace framing anchor bolz settings, sizes, and 

Product Data: Sirbrnit manufacturer's data on: 
1. Prefinished sheet-metal items (including 

2 .  Accessories. 
profiles) . 

Manufacturer's Installation Instructions: Subnit 
installation and erection requirements for ~nrornation I C  

0IlI.y. 

Samples: Submit comFlete set of manufacturer's standard 
rinishes to ineicaze color. ?inish shall be actual 
materials on metal. Size shall be not less than 3 
inches by 5 inches. 

C .  

Design Calcnlations: Submic set of desigrr calculazions 
to confirn com?liance with strilctural requirenencs of 
this sectio-n-. Calculaeions shall be signed by erqineer 
as required un6er Arcicle 1.7 and shall bear the 
ensineerrs seal. 

Date: 08/29/02 
Rev . :  0 
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.-. 
1.7 QUALITY ASSURANCE 

-4486 

A .  Design of Struccural and Buildinq Components: 
1. DesigR of structural syscems and building 

components shall be performed by a structural 
engineer experienced in cfie desigrr of pre- 
engineered, prefabricated mecal building systems 
and who is LLcenseci and reqiscered in the State cf 
Ohio. 

calculacions and engineering erawings requires to 
be submitted hereilz. 

3. Design shall include confirmacion that building 
will perform as require6 under the design loa& 
required in this sectior_. 

_ . .  

2. EngiEeer's signature and seal shall 5e placed or? 

. -  . 

1.8 DELIVERY, STORAGE, AND KANDLING 

A. Site 
1. 

2 .  

3 .  

4 .  

5. 

Asserrbled 3uil6ings : 
Deliver and store prefabricated components, 
sheets, panels, and other manufactured itens so 
they will rrot be damaged o r  deformed. 
Stack naterials on platforms o r  pallets above 
grade or 05 concreze sla3, covered with opaque 
tarpaulins o r  ocher approved weather-resistanc 
veztilated covering. 
Store metal sheecs and panels if subjectee to 
water accumulacion so they- will drain freely. Do 
not store sheecs and panels in concacz with ocher 
materials which might cause staining. 
Damased material mast be reported to decermine if 
replacement is reqiired - 
Ixpect penels to prevent moisture becweeE panels, 
ana secure as reqcired. 

B. ?actory-Assembled 3uildinzs 

buildings. 

Construction Manaser to decermine if reFlacement 
is required. 

1. Deliver and set i n  place on concrete pads all 

2. rjamaged macerial m u s t  be re2orted to che 

1.9 WARRANTY 

..F,.- . ~ .Xarranty:  Include coverage for excerior prefinished 
OQQ144 Cate: 08/29/02 13123 
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surfaces to cover prefinished color coat against 
chipping; cracking; or crazing, blistering, peeling, 
chalking, or fading. 

3. Warranty: Include coverage for weathertightness of 
building enclosure elements after installation. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

A. Standard: For purposes of designating t p e  and quality 
of the pre-engineered, prefabricated metal building azd 
its accessories for work of this section, subcontract 
documents are based on products and systems as 
manufactured by Parkline, Inc., Winfield, WV 25213. 

B. Building systems equivalent to o r  better than chose of 
the followizg manufacturers will be acce2table in 
addicion to the manufacturer above for use cn the 
project when approved (in wltiting) by- the Construction 
Manager. 
funceions, construction, and arrangement as reqiirec by 
the subcontract documents. 
1. Steelox Building Systems, Cincinnati, 03 45246- 

2. Butler Manufacturing Co, Kansas City, YO 64141- 

Products and systems shall provide for the 

6522 - 

0917 - 

2.2 MATERIALS 

A. Tasceners: 
1. Fasteners f o r  primary framing shall comply with 

the requirements of ASTM A325. 
nucs an6 washers. Bolts, nuts, and washers shall 
be galvanized to provide for rewirements of ASTN 
24153. 

9'rovide equivalenc 

Q00145 
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B. 

C. 

D. 

E. 

F. 

2.3 

A. 

B. 

2. Fasteners for secondary framing shall comply wich 
the requirements of ASTM A 3 0 7 .  Bolts, nuts, a ~ l d  
washers shall be galvanized LO comply with the 
requirements of ASTM A153. 

3 .  Fasteners for roof covering, wall coverins, trim 
and flashing, gutters and downs?outs, and other 
sheet metal work shall be AIS1 Alloy Type 302 o r  
304 as specified in ASTM A555. Provide wi th  
neoprene gaskets where used to make weachertight. 

Sealants: Tube sealant shall be a synthetic elastomer- 
based material which becomes tack-free in less than 2 
hours at 75 degrees F but retains flexibiiity. Service 
range shall be from -30 degrees F to +160 degrees F. 

Tape Mastic: Preformed butyl-rubber based conpo~nd. 
Compound shall be nonhardening, noncorrosive to metal, 
and shall have excelleat adhesioa properties. Service 
range shall be from -30 degrees F t o  +I60 degrees F. 

Resilient Closures: Preformed to match panel 
configuration. Closed-cell sponge of Ethylene 
propylene Diene Monomer. 

Giltter Sealant: Manufacturer's standard. 

Wall and Roof Insulation: Manufacturer's standard 3 -  
inch ( R  5.4) Roll-in and retainer clips. 

ACCESSORIES 

Trin and Flashing: Trin, flashing, and netal closures 
shall be fabricated from the same sheet metal naterial 
(chickness, composition, and finish) as required for 
wall 2anels. 

Gutters and. Downspouts: 
1. Fabricate from same material an2 finish as 

2. Form sections of gutters ane ?ownspouts in maximilm 

3 .  Fajricate support straps of same material a d  

r .  required f o r  rooring metal. 

possi5le lengths. Eem expose? edges. 

finish as koofing metal. 
c .  . Finishes: OOQ144; 

1. primary framing, purlins, girts, ana miscellaneous 

Date: 08/29/02 
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A. 

B .  

C. 

D. 

E. 

Dace: 

secondary framing shall be clear?ed and primed w i ~ h  
shop primer. 

2 .  Color of finish is to match existing extractioE 
well pump houses. 

FABRI CAT1 ON 

Primary Framing: 
1. Fabricate from strlictural steel plate, bar, tube, 

or rolled structural shapes complying with the 
requirements of ASTM A36 or better. 
Fabricate components in accordance with the 
requirements of AISC. 

2 .  

C .  Purlins: Cold-formed steel. Conriguration and 
thickness shall be manufacturer's standard. 
shall be factory-applied shop primer. 

Zinish 

Girts: Cold formed steel. Configuration and thickness 
shall be manufacturer's standard. 
factory-applied shop primer. 

Finish shall je 

Framed Openings: 
1. Provide framed openicgs for doors, louvers, etc., 

as shown on subcontract drawings and as specified 
herein. 
Openings shall be designed to structurally supgorz 
Che panels o r  framinz which they replace and shall 
supporz che equipment for which they are provided. 

3 .  Include framing, clips, and fasteners as zecessary 
to inscall the openir,g. 

2 .  

Roof Panels: 
1. 2oof panels shall be supplied in a single 

coneinuous length from eave line to ridge line and 
shall be desisned to tighcly iEzerlock so that nc 
fasteners axe reFire6 at intermediate points 
along the panel side laps. 
3oof panels shall be maximum of 16 inches wide 
w i t h  a flat surface between the interlocking side 
r i b s .  
3 inches high and shall be currx5 cpward. 
roo f  ganels shall be factory punched for 

2 .  

The interlocking ribs shall be a mizinum of 
All 

- 
connection at the eave line of the bcildin 

13123 --(60%14'7 
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F. 

3. Roof panels shall be minimum 24-gage steel coated 
on both sides with a corrosion-resistant aluminum- 
zinc alloy applied by a continuous hot-Cipping 
process. Coating weight shall 5e a minimum of 
0.32 ounces of aluminum-zinc alloy per square foot 
of coated sheet (both sides) eqiiivalent to about 
0.80 mil thickness on each side. M i r i i m ~ n  yield 
strength of par?el material shall be 50,000 psi. 

Wall Covering: 
i. Zxterior wall panels of the building shall be a 

single contirruous length from the base channel to 
the roof line of the building at the sidewalls and 
endwalls of the building except where interrupted 
by wall openings. 

deep, inward-turned interlocking side rib. Wall 
panels shall coztain two 3/4-inch-deep by 3-1/8- 
inch-wide fluted recesses, each starting 2-7/16 
inches from each panel edge. 

3 .  Wall panels shall be fastened internally to the 
base channel a d  eave cap of the building wieh 
3/8-inch diameter eleccrogalvanized machize bolts 
placed within the panel interlock. The fastening 
system shall be aesigned so thac EO wall fasteners 
are exposed on che exzerior surfaces of the walls. 

4. Wall panels shall be minimum 24-gage galvanized 
steel conformiq to ASTM A525 specifications with 
the salvanized coating conforming to G90 (1-1/4 
ounce) standards. Minims? yielci strength of ?anel 
material shall be 40,000 psi. Panel material 
shall be embossed with a random ptcern pebble 
embosscre of approximately 0.007-0.008 depth. 

5. The bases of the wall panels shall be close5 off 
with closure plugs conforming to the pa-n-el 
profile. 

2 .  Wall panels shall be 16 inches wide with a 3-inch- 

. - _  . .  . 
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PART 3 EXECUTION 

3.1 

A. 

B. 

3.2 

A. 

B .  

C .  

D. 

E .  

F. 

EXAMINAT ION 

installation and erection of work of this section shall 
be in accordance with the recpirements of the 
subcontract documents and approved submittzls. 

Before factory asserrbled buildinss are set on the 
concrete slabs, inspect slabs for proper clearances and 
that slabs are cleared of debris, etc. 

ERECTION/INSTALLATION/APPLICATION 

Installation and erection of work of this section shall 
be in accordance with the requirements of the 
subcontract documents and. approved submittals. 

Work shall be plunb and'level, true to line and plane, 
rigid, and weathertight. 

Work shall be free of rattles and loose coxponents. 
Allow for expansion and contraction to prevent damage 
to conponents. 

?re-finished surfaces shall be free of dents, scars, 
and blemishes. Xepairs (if allowed. by Construction 
Kanager) shail match adjacenc finish 2nd shall rnatch 
durability of adjacent zinishes. e .  

Framing Meifbers: 1/4 inch fron level, 1/8 inch from 
plurrb - 

Date: 08/29/02 
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SECTION 13400 

INSTR'WIENTS A l l  CONTROLS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Design an6 performance requirements of the 
instrumentation and controls that will support the 
South Field Extraction System Phase Ii Project. This 
sectior, includes: 
1. Pressure Indicating Transmitters. 
2 - Magnetic Flowmeters. 
3. Process Control Stations. 
4. Well Level Transmitters 

?low Control Valves 5. 

6 .  Restriction Oririce Plates 
7. Position indicating Limit Switches 

- 
. C  

B. Refer to Attachment A, Instrument Data Sheets, at the 
end of this sectior, for detailed infomation and 
repirements for the instrumentation and controls 
defined: herein. Refer co Sectiorr 15060, "Pipe, 

- ?ittir,gs, Valves, and Accessories,tl f o r  position 
switches. 

C. Calibration of instruments axd the installation of 
instrument piping and tubing systems, including piping, 
tubing, fiteings, gauges, valves, meters, and other 
accessories (see Part 3 of this section). Xefer to 
Attachnent B at the end of chis seceion for 
installation details. 

1.2 RELATED SECTIONS 

A .  Section 01010 - General Requirements. 

0001%0 
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Rev. : 0 

13400 
1 of 14 



. .  \I 

. .  
., . y .  J 

3 .  Section 01011 - Submittals. 

C. Section 15050 - 3asic Electrical frlaterials and Methods. 

D. Section 15060 - Pipe, Fittings, Valves, and 
Accessories. 

1.3 

A. 

1.4 

A .  

B.  

C. 

D. 

REFERENCE DRAWINGS 

See Section 01012 for  the Schedule of Drawings. 

REFERENCES 

American Society of Mechanical Sngineers (ASME) : 
1. ASM3 B31.3-96 Chemical 2lant and Pecroleun 

Refining "iping. 

American Society f o r  Testing and Materials (ASTM): 
1. ASTM B68-95 Stadard Specification for 

Seamless Copper Tubing, 3righc 
AmeaLeci. 

Seamless Copper Tube. 
2. ASTM B75-97 Standard Specification for 

National Institute of Standards and Techzology 
(NiST). 

The InstrumeEtation, Systems, axd Automation Society 
(ISA) . 

1.5 

PA . 

SYSTEM DESCRIPTION 

General i3esig.n Requirements: For descriscion of 
instrumentation equipment and detailed design 
requirements, reference Attachment A of this section. 
1. Zlectronic analog transmitters and receivers shall 

have their input and output signals isolated from 
ground. 

O O O l S l  
Dace: 08/29/02 13400 
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2. Contact closure outputs shall be lidryll contacts 

3. Instruments and control devices which reqire 
isolated fron ground. 

external power shall accept 120 volts, 60 Xz as 
the power soilrce. 

4 .  Indication devices shall be located for ease of 
ogerator readabiiity. 
Instruments operating at 30 volts or greater shall 
be insulated in front and back to avoid 
accidental contact by personnel. 

. .  

5 .  

B. General Performance Requiremencs 
1. For detailed performance requirements for all 

instrumentation for this design package, reference 
Attachment A of this section. 

levels specified in Attachment A, Instrument Data 
Sheets, and shall maintain these tolerarrce levels 
in conditions as described Article 1.9 of this 
sect ion. 
Instrumentation shall perfom. to the stated 
requirements whether stationary or mobile and 
require calibration if remounced or moved. 

2. Ail instruments shall be accurate to the tolerance 

3. 

1.6 SUBMITTALS 

A . Provide submittals as reqdired per Section 01011. 

B. Product Data: Include catalog “cut sheets” and 
completed dzta sheets. 

- C. Shop Drawings: include assembly erawings azd wiring 
diagrams wich shipment. 

D. Inscallation instructions, including reconmended 
calibration procedures and installation decails, with 
shipment. 

Date: 0 8 / 2 9 / 0 2  
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E. 

F. 

G .  

, H. 

1.7 

A.  

1. 

2 .  

Include frequency of cal ibraeion required a t  the 
time a f te r  system i n s t a l l a t i o n  and regular  
i n t e rva l s  t h e r e a f t e r .  
Ce r t i f i ca t ion  of t e s t  equipment ( ca l ib ra t ion  
records) %sed t o  corqlete  the work as described 
herein.  

Provide inspect ion and t e s t  procedures t o  the 
Construction Manager for  review p r i o r  Eo testirzg. 

T e s t  reports :  T e s t  r epo r t s  s h a l l  be typewritzen, 
l i s t i n g  equipment used, person o r  persons performing 
the t e s t s ,  da te  t e s t e d ,  device o r  c i r c u i c  tes ted ,  and 
r e s u l t s  of t e s t ,  with shipment. 

Cal ibrat ion r epor t s ,  with shipment. 

02eration and maintenance ( O W )  manuals, w i t h  shipment. 

Stlggested spare pt i r ts  inventory fo r  each type of 
equipment with bid.  

QUALITY ASSURANCE 

Compatibility and Cal ibrat ion:  Instrumentation 
equipnent provided s h a l l  be compatible with intended 
service - 
1. Imtrument ecruipment s h a l l  be ca l ibracee  t o  

manufacturer's scandards. 

2 .  T e s t  eqiipment s h a l l  be ca l ib ra t ed  and shal: be 
t raceable  by t a g  nurnber, make, and model num3er tc 
zhe instrument c e r t i f i e d  by the National I n s t i t u t e  
of Standards and Technolosy (NIST) . 

Manufacturers' Qual i f icat ions:  Manufaccurers s h a l l  have 
5 years of v e r i f i a b l e  experience i n  the  prcdrrceion 02 

1 3 4 0 0  
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instrumentation equipment of t h e  sane t s e  and s imilar  
perfomance as t h a t  specif ied herein.  

1.8 DELIVERY, STORAGE, AND HANDLING 

A .  packing and ShipPino - 2  

1. 

2 .  

3 .  

4 .  

5 .  

product shipping conta iner (s )  s h a l l  contain 
packing materials t o  prevellt t he  entrance of water 
t o  instrument surfaces ,  i n t e r i o r ,  and ex te r io r .  
Product shipping container(s1 s h a l l  be c l e a r l y  
marked "FRAGILE - DO NOT DROP,11 and sha l l  be 
furnished with an itemized irrvoice s t a t i r q  the  
concents and quant i ty  of products contained 
there in  - 
Control compor,ents assernkled p r i o r  t o  shipmenc 
s h a l l  be packaged co minimize en t ry  of d i r t  and 
moisture. 
Ensure t h a t  c losures  used for  covering, wrapping, 
o r  plugging openings s h a l l  not be made of 
polyvinyl chlor ide ( W C )  o r  other  plascics  t ha t  
contair, chlor ides .  
Exgosed porcs f o r  process, e l e c t r i c a l ,  and/or 
pneumacic connections s h a l l  be plugged t o  prevent 
i n t e r i o r  accumulation of d i r t  and moisture. 
Ensure t h a t  c losures  used for  covering, wrapping, 
o r  plugging operrirrgs s h a l l  not be made of 
polyvinyl chlor ide (PVC) o r  o the r  p l a s t i c s  thac 
contairr chlor ides .  

- 

B .  Acceptance a t  F3MP 

1. Products a r r iv ing  a t  t he  F E W  s h a l l  be exarnined 
f o r  general  damage during shipping. 
procucts found t o  be damage6 shal l  not be 
accepted. 

Those 

C .  Storage 2nd Procection 
1. Instrumentation equipment shall be s tored  

according t o  manufacturer's requirements f o r  
s torage,  i f  inrormation regardizg storage is . r  

D a t e :  08 /29 /02  
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1.9 

A. 

provided by the manufacturer. In cases where 
specific storage requirements are not provided, 
equipment shall be storeci in a clean, dry area, 
proteczed from the weather, until reqilired for 
installation. 

PROJECT CONDITIONS 

Services 
1. Operating Hours: 24 hours/day, 7 days/week, 52 

2 .  industrial desigr, with plant life of 30 years. 
weeks/year. 

3. Ambient Conditions 
1. Plant Location: Fernald, Ohio. 
2 .  Plant Elevation: 580  feet above sea level. 
3. AmbieEt Temperacure Range: -10 to 100 degrees F. 
4. Barometric Pressure, inches Hg absoluce (mean at 

5 .  Relazive iiumidity: Varies from 20 percenz to 95 

70 6ec;rees F ) :  29.4. 

percent - 

C. 

1.10 

A. 

Electrical Supply: 120  volts, single phase, 60 Hz or 24 
volts DC as indicated on drawings. 

SEQUENCING AND SCHED-WING 

The sequencing of work and schedrrlinc; of tasks shall 
follow the project schedule and milescones approved by 
FLUOR FERNALD. Acquisition/delive-ry of instrumentation 
and coztrols shall adhere to and support the approved 
project schedule. 

1.11 MAINTENANCE 

A. Maintenance Service 
1. Preventive/scheduled maintenance shall be 

performed per the manufacturer's instructions. 
Maincenance service nunbers and information shall 

. c ., ,. . 
Date: 08 /29 /02  13400 
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3. 

be provided along with product documentation sent 
in shipping. Mzintenance policies and procedures 
shall be fully described in the maintenance 
docurnentation. 

Extra Materials 
1. W - y  extralreplaceinent parts or inaterials required 

LO maintain acceptable product performance levels 
shall be referenced in the product documentation 
provided with shipping. 

L 

PART 2 PRODUCTS 

The following equiyent shall be provided in this contract. 

2.1 EQUIPMENT 

A. 

5 .  

C. 

D. 

Pressure Indicating Transmitters (See Attachment A ,  

Sheets L & 2 ) .  

1. Manufacturer: ABB - Model PTSPGG11001ClAO. 

Magnetic Flometers (see Attachnent A, Sheet 3). 
1. Manufacturer: ABB - Model 

1 09x4 3 1 I CDD15 I P 1A2BAA1 1 3 2X3A?BC 1 

Process Control Stations. 
1. Manufacturer: ABB Xodel 53MC5222A25BAC1XXCXX. 

Well Level Transmicters (See Attachment A, Sheet 4 ) .  

1. Manufaczurer : Transmitter - Druck 
A .  Model sT3-110 (Sensor termination 3xlosure) - 
B. Model 1830 Series (Level Sensor). 
C. Model PTX-1230 ?robe). 

2. Manufacturer: Disital Level Incicator - Drt~ck 
Xodel DPI 252. 

7 Y -  m o w  control Valves (See Attachment A ,  Sleet 51. 

Date: 08/29/02 
Rev. : 0 
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2 . 2  

2 . 3  

1. Manufacturer: Valve - Keystone I(-Lok Figure 312 

2. Manufacturer: 3lectronic Actuators - Keystone 
(Lug type). 

Figure 777 Model E P I  13 
signal capable). 

(4-20 madc Input concrol 

1 ,c. 

G .  

A. 

B. 
2 . 4  

A. 

Restriction Orifice Plate (See Attachment A ,  Sheet 5 ) .  

1. Xestriction Orifice plate shall be square cut. 
2. The restriction orifice shall consist of an 

orifice plate placed in a schedule 40 PVC " Certa- 
Lok" coupling. 

stainless steel. 

. - .  3. The orifice plate shall be made of 315 series 

4. Manufacturers: OPS, Fluidic Techniques, Foxboro 

Valve Limit Switches f o r  Position Indication. 
1. Manufacturer: Keystone-Type A Switch box, Multi- 
Purpose Position Indicatirtg Limit Switches, P a n  Number 
150-954-920-792-All, Tag Numbers, ZSTJA & ZSL3- 

co . 

MATERIALS 

See Attachments A ana B for materials of construction. 

SOURCE QUALITY ASSURANCE 

n lest controls azd instrumencs prior to shiprnent to 
ensure performance in compliance with requirements of 
these specifications under simulated o3erating 
conditions. 

LABELING 

Instrumem Tag5:ing: Instrunents shall be ragqec 
accoreingly with three-layer, laminated plascic plate 
1-inch by 2-1/2 izlches, having a rniriimm-. chickr-ess of 
1/15 inch. 

13400 
8 of 14 
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PART 3 

1. Lettering shall be mir-imurn 1/4 inch high azd 
boldly stamped black on white background. 
Tags shall be secured to the instrunents jy a 
beaded SST chain o r  SST wire, 16 AWG mininuin, so 
that they will remain atcached to the instrumenc 
and not izhibit its operation. 

2 .  

EXECUTION 

3.1 EXAMINAT I ON 

A. Perform work of placing initial operation equipment 
installed. or wired following the instructions of the 
equipment manuf actu, rers . 

1. After energizing and prior to start-up, check 
control circuits and programs for proper seqxence 
of operation and interlocking functions. 
Any wiring changes required as a result of such 
checks shall be properly identified by changing 
cerminal strip and/or wiring markers. 

2. 

B .  

3.2 

A. 

Prior to installation, instruments and materials shall 
be free f r o n  contamination in accordance with the 
following: 
7 + .  No residual contaminants presenc that could cause 

the instrcnent to become inoperacive. 
2. No residual moisture present. 
3 .  No corrosion products, such as rust, presenc. 

SPECIAL INSTRUCTIONS 

General 
1. instrunenc locations snall be as indicaced on 

drawings approved for construction. 
devisc ion  from the irrcicated locations shall be 
submitted to the Conscruccion Kanager for approvd 
prior to ixplenencacion. 

Any proposed 

Date: 08/29/02 
Rev. : 0 
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8. 

3. 

4 .  

5 .  

6. 

8 .  

The hand valves shall Se positiooed so :hat 
handwheels or handles shall be facing zhe operator 
and easily accessible without any obszruction or 
interference. 
Drain and blowdown valves shall be located so that 
they are accessible without a ladder or a przable 
platform am5 away from. walkways, aisles, and 
operating areas. 
Joirrers (leEgth of pipe made by welding cogether 
pieces shoreer chan 20 feet) shall noc be 
permitted ucless approved by the Construction 
Nianager. Where joiners are permitted, :he weics 
shall be made by welders qualified and certified 
in accordance with the req-iiiremenes specified in 
Article 3.3, Paragraph C. Where piping line 
classes interface with instrrrrnent piping classes, 
a threaded NPT pipe connection shall be used. 
Support: 
necessary to make the installation rigid. 
Instrument lines, tirbizg, or piping, in process, 
shall rrot be pocketed. 
Traps irr inscrurnent lizes are zot accegtakle. 

- .  

Provide supports and brackets a5 

Threaded Connections 
1. When iristalling instruments, sealant conpound 

shall be applied to male threads only .  
corngoune or tape shall cover all za le  threads. 
In making threads, care shall be taken to cut the 
miEimun thread for proper esgagement; excessive 
threads shall be avoided. After each thread is 
made, burrs shall be removed fromehe iwide axd 
outsicie of 2ipe. 

instruments, ensnre that pipes, valves, 2ipe 
fittings, tubiag, tubin5 fitticgs, mstruments, 
and every conponent have been thoroughly cleaned 
and eried, internally and externally, of oil, 

Sealazt 

2. 

3. Prior to final connection of tubing to che 

_. <. . . .  
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grease, thread compound, water, dust , thread 
burrs, and any other foreign material. 

4 .  Ir? general, instrument installation, inclcdins 
sup?orts, air headers , subheaders , valves, 
inscrumencs, fittinss, and all associated work, 
will be inspected by che Conscruction Manager. 

C. Welding 
1. General: Welding and weld inspections, 

examinations, and tests of instrument p i p i n s  shall 
confom to proper weld procedure and practices in 
conpliance with the requirements of Piping Welding 
Specifications azd the additional req-cirements 
specified herein. 
Welding on Galvanized Pipe: Where it becomes 
necessary to do welding on galvanized pipe or 
components, the galvanizing shall be cleaned away 
a rninin-m distance of 3 inches from the welcing 
joint. After welding and welC examinations are 
completed, the cleaned areas arid ungalvanized 
conponents shall be coaced with a hand-applied, 
zinc-rich compound. 

2 .  

3 . 3  FIELD QUALITY ASSURANCE 

c1 A. iesting: Instrument gip ing  anC tubing shall be 
pneumatically pressure tested after installation, usins 
FLUOX F3N.ALD-approved tescing procedures. 
1. Test each field transxitter, etc., for proper 

operation and ciocuinent the test results. 
Check interlocking circuits installed for 
conformazce to schenatic diagrams and document the 
check results. 
To protect sensicive instruments from over 
pressure Carnage, the instruments shall be 
Zisconnecced from the piping and cubins to be 
testee. 

2.  

3 .  

Date: 08/29/02 
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3. 

rn L. 

3.4 

A. 

1 

e . . .  - 4486 
4 .  Instrunent operiings shall be covered, caped, or 

plugged to prevent ingress of foreign matter. 

plugged with appropriate pipe and cube fitcings. 
6. Joints, including welds, shall be visibly expose2 

during testing of the installation. 
7 .  Instruments, all connections, piping, arid tubing 

shall be cleaned and reconnected, and the system 
shall be teste6 under normal operating pressures. 

5.  7 bisconnected ends of piping and tubing shall 3e 

Testing 2rocedures: Testing shall include the 
following: 
1. Instrument tubing shall be pneumatically pressure 

tested with clean, dry, compressed air and in 
accordance with ASME E331.3A, Faragraph 345.5. 

2. The pneumatic test pressure shall be continuously 
maintained for a ninimm of 2 0  rrinuzes at the 
recpired examination pressure and for such 
additional time as may be necessary to conducc the 
examination of joints for leakage with a bubble- 
type leak test. 
a. The bubble cest procedures shall be submitted 

fo r  review and shall, as a minimum, include 
soap application procedure and soap marerial 
to be used. 

Joints reconnected after initial test shall be service 
rested in accordance w i t h  ASMZ B31.3A, Paragraph 345.5. 

ADJUSTING 

Calibration 
1. Calibrace instrurnents and components ir? accorcazce 

with manufaczurer's calibration data over rhe full 
operational range; verify instrurnents to be within 
published s9ecification and accuracy. 

where ap?licable, as a system. 
2 .  Instruments shall be calibrated individually and, 

, $ . . . ,  

Dzce': '. '6 8j2 9/ 0 2 13400 
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3 -  Components that have adjustable features shall be 
carefully set for specific conditions an6 
applications of their project. p-ff ix  a 
calibration sticker. 

4 .  Calijration sticker shall contain the following 
information: 
a. Equipment iaencification tag number. 
D. Xange of calibration. 
c. Date and cane of persons 6oiq calibration. 

3. Calibration Ranges 
1. ?ield Transmitters: Check zero and span at 10 

percent, 50 percent, and 90 percent of range by 
iinpressing rneasured signal inco input or signal 
connections, in accordance with manufacturer's 
instructions - 

C. Repairs and Xetestinz: Test failures that require 
repairs shall be repaireci and retescea as specified in 
Article 3.4, Paragraph A. 

3.5 CLEANING 

A .  instruntents shall be cleaned in accorciance with the 
- manufacturer's recommended cleanin2 procedures. 

3. After cleaning, work shall be free from contantinaticn 
in accordance with the following: 
1. No residilal contaminants presenc chat could cause 

2.  No residual moisture present. 
3 .  No corrosion ~ I O ~ U C ~ S ,  such as rust, presect. 

che instrume-n-t to become inoperative. 

3 . 6  ATTACHMENTS 

A. The following instrumerrt Data Sheets are attached: 
1. Pressure Indicating Transmitters 
2 - Xagnetic Slowmeter 
3. Well Level I,n,dicazinq Trznsmizters 

Date: 08/29/02 
Xev. : 0 

13409 
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4486 
4 .  Flow control Valves 
5. Xestriction Orifice ?late 

n- ine following Instrument Installation 3etsails are 
attached: 
1. Presstire Indicating Transmitter 
2. Magnetic Flowmeter 
3. Instrument Mounting Stand 
4 .  Well level Indicacing Transmitter 
5. Flow Control Valves 

END OF SECTION 

Date: ' 0 8 / 2 9 / 0 2  
Rev. : 0 
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INSTRUMENT DATA SHEETS 

Date: 0 8 / 2 9 / 0 2  
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'FOUISITION NO 

1 

._T 

leference Slecification Sheet No. SEE 53633.13400 8 of IC 
IFOR PIT REQUIREMENT SEE SHEET 2 

!nd!cs:ing - Receive: 
0:'ner 

- Type: - 

5 

5 

7 

I 

Case Materia!: - cas: ITCn - Aturn iwrc  - ?hen01 

Ricg Ma:eria!: - Screwed - 3inged - SI;? 

Liquid Fiiied - Glycerine Filled 
O t h e r  

- Fiii: 
- 

12 

PT.055 I 4 I N.02132 3.450 I 0.110 Lc' TO 32 
?li-058 I 5 I N-32102 0450 C-110 r3 T 3  83 
3T.071 6 I N.32102 0450 C.110 LC T 3  83 

I 1 
I 
I I 1 I 

Movement: 

i3 

I I 1  I I I 
I I I I I 
1 I I I I 

NO - 3lOwout Disk - Yes 

I I I I I I 
1 I I I 
I I I I 

I 

-1 I I 1 1 

I 

I I I I I 
1 I /  I i i 

I I  I I 1 

INSTRUMENT DATA SHEET 

I ! I  I i i 
I I I I I 
I I I I 

PRESSURE 1 I RES430/536C.3 
INSTRUMENT DocJmen: N d n x r  2ev 

!340$4::ecnmen: A c 

ENDOR 
nodel No. 

Bellows 
@.he: 

Stee! 
Other Stain. Steei - 

10 Socke: Ma:erial: - Sronze - peel  

Type: 

S:ain. Steel - 0:her - Type: 

%air.. Steei 
Other 

- ijronre 
Nyion 

- - - 

I 

I 

;OUTH FIELD EXTRACTION SYSTEM PHASE i l  I ISkeet 1 Job No. 



4 4 8 6  

1 

2 

3 

c 
5 
6 
7 
8 
9 
10 
! 1 

!2 

X Indicator __ Blind Description: -Recorder - 
Con:roller __ X 7ransmit:er 

X Standard Case: - Rectangular - Circular - - 
Omer 

@-!e: 
X Standard Casecolor: -alack - 

Mountmg: - Flush - Surtace - x Yoke 
No. Points: - Recording X Indicating 
Char: iy3e: -12.icch Circ. - @.her 
C5ar:Range Number 

Electric 
ScaleRange iY?e 
C5w: Drive: - Sprina - ?neuzJ:ic - 
ChacSpeed Wind 
VoI:s/Her:z - Explosion Proof 

Air Pressure 
Other : 

- 
NEMA LX HOUSING 

I 

31 
32 
33 
3 
35 
36 
37 
38 

I 
TRANSMITER 

Pneumatic __ X Electric 
x e.20 m.4 x 3.15 psi - 

other 

iype: - 
15 { >IO (2 )WIRExJ .  DAMPING 

CONTROLLER N/A 
161 i y p e :  - Pneumatic __ Electric 

Eil:er and Regu1a:or 
Air Supply Gauge 
Local Indicrto: YES 
Cham anc! Inkset 
Mounting Yoke YES 
Pulsation Dampener 
Manifold 
A:arrn Switch 

Hermetically Sealed - Exsiosion ?roo: - General Purpo 

O:irer 
Au:o.Reset - Rate.Ac?ion 

4.20 .nA DC 

Propor:ionji - Percent - 
3.15 psi - 

On.O!! Other - 
19 

Other 
On Measurement Increase 

outpu: - Increases - Decreases 

ENDOR 
lilodel No. 

20 I No. Posi:ions 
AUTO MANUAL SWITCH NIA 

External - !n:ernal 
In:egrai 

- - 
I 

SETPOINT ADJUSTMENTS NIA 
ix:ernzl 

~ - 21 I Manual: Internal - 
Electric Remote: - Pneumatic - 55 I Control Point Span: Fixed - Adjustasle 

24 Other5 
- 

PRESSURE ELEMENT 
Sourdon 
Kelical 

- Spiral - 3ellows 
- X Diaphran - 

@her 
2 5 1  - 

Bronze 26 I Material: - 
Cahon Steel - x S3inless %eel 

~ ~~ 

Ot!!e: 
ASso1u:e Head Compensation 
Static HeaC Compensation 

other 
? / C  in. N P i  

3ack - x 3onom - Other 

- 
X 112in. N P i  - Connection - 

1 .  OPERAiING PRESSURE AND SET POINT: SEE IXWATTACHMENT A .  SHEET : 

2 IJDS RES:C3L0/536Gc 
Documen: Kum3er 

tOUTH FIELD EXTRACTION SYSTEM PHASE I1 
PRESSURE INSTRUMENTS 

I . _ . ,  instrumen: Da:a Sheets 
, ,sco AiTiPr?MENT A 
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I Sneet3 SOUTH FIELD EXTRACTION SYSTEM PH. II 
MAGNETIC FLOWMETERS 

JCD Number 
XS/43L0/536GQ 



. ._." 

I EW.30 P U M  3ISCHA2GE lServlce 

4486 

Ew.31 ?UM? DISCHA?GE 1EW-32 ?UM? DISCHA2GE 

j I'juid I G20UND'A%TE,:! 
8 (Normal Flow (units) 200 G?M 

G20LINDLVATER IG2GUNEbVAiE2 
200 G?M I 200GPM 

9 IFIow (units) Max. Min. 
10 ITemperature (units) Max. Min. 

000168 

330G?M fi00 G3M 300 G?M 1100 GPU 1300 G?M 1100 .G?M 
90 DEG F ILO DEG F 190 DEG S /LO DEG C 190 DEG F 1.49 CfG C 

13 (Conductivity (uM-OS/c C) Norn. 
14 (SDecific Gravitv Max. Norm. 
15 I%Solids Max'. Norm. 
16 IExxtra Conditions or Requirements 

Min. I I I 
1 I1 

I I 
1 I1 I! 
1 I1 1 I I  1 t 

I I 

26 !Extra Features or Requirements 

27 IOui3ui Signal (units) 
TRANSMITTER 

EM?? ?{?E DETECT02 IEM?TY ?1?E DETECT02 IEM?TY ?IPE DETSCTO,:! 
'IT 065 I FIT 058 I FIT 371 

C .  20 nAdc I 4 . 2 0 n A d c  I 4 . 2 0 n 4 d c  

34 
35 
30 
37 
38 

Integrator YES IYES IVES 
Zero 2 e x m  YES IYES /YES 
Alarms NO I NO I NO 
S X C % l  MOi'ifiCa?iGR I NO I KG I NO 
Extra Features or 3eculrmen:s /SEE NGTE 2 ISEE NOTE 2 JSEE NOTE 2 

OUTH FIELD EXTRACTION SYSTEM PH. i l  

istrurnen: Data Shee: 

Jot: N u n & *  

1 Rev 
MAGNETIC FLOWMETERS 

I Docurnen: ?kx=er 



/VENDOR - REQUISITION NO. 
1 Tag NO. 1 LT072 I LTC76 I 
2 Item No. I I I 
3 Model No. I i(. I 
L! IService I INJECTICN WELL %29 INJECTION WELL G16 

I LF\/EL TZANSMiTiER LEVEL TRANSMITTER 
5 Vessei or Eouiprnent NO. INJECTISN WZLL W29 INJECTION WELL $16 
6 ?&ID No. I 95X-5500-NO2103 195X-55C0-N.02?03 

I 7 TY?e I PRESS. TRANSMlTTER I?RESS. TRANSMITTER 1 
SERVICE CONDITIONS 

8 IUxer FIuid 1 GROG;y3y;,\TER I GROU N OWATER 
9 liowe: f luid I 
10 I s 3  R: Uooe: SD R: Lower I 1  I I 1  I I 
1 1  /Press Max 

\' 
.i? 

Normal I 30"SIG i 15 PSlG I 3c PSIG I : 5  ?Si$ I 

ATMOSP-ERE 17 To:, Connection iocaiion 
18 Bot Connection Locaiion SUG:v?E?GED 
19 Case Momtinz INTERGAL 

I 
I 

INTf?GAL I 

ATMOSPHERE 
SUGME2GED 

29 Flange Orientaiion (NOTE 3) /(NOTE 3) I 
21 RotataSle Eead IN/A IN/A I 

38 IGauze Glass Connections 1 I 
39 IGauge Glass 1 
40 [?urge Connec:ion I I 

SOUTH FIELD EXTRACTION SYSTEM PH. I 1  
LEVEL 

INSTRilMEKT DATA SHEET INSTRUMENTS 

Snee: 

Documen: Kunbe: xes 
134CC.ATiAC%iL<fNT A v 

3 

I\ 
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IlNJECTiON WELL-29 1 INJECTION 20ND . 4 [Senice 

FLOW CONTROL VALVES ' 

REQUISITION NO. I VEN DOR 
IFcvo72/zsLo72 Fcvo74/zsLo74 FCV07WZSLC76 1 I Tag No. 

I 

INJECTION WELL. 15 

8 Normal Flow Sizing Flow 
9 Flow (units) Max. Min. 

10 Temoera:ure (units) Max. Win. 

200 GPM I 200GPM 200 GPM 
200GPM I100 GPM 1200 GPM I100 G?M 1200 GPM 1100 GPM 
80DEG F 150 DEG F 180 DEG F 150 DEG F (80 DEG F 150 DEG F 

Job Number I 2ES/L30/53600 
Rev 

SOUTH FIELD EXTRACTION SYSTEM PH. I I  

Instrument Data Sheet 

Fluor Fmw:sm'.F.m*"* 

FLOW CONTROL VALVE 
Documen? Number 
i3'i3I;TTAGiMENT A I s  

30.J.J 

1 1 
12 
13 

Inlet Pressure (units) Max. Norm.. I10 ?SiG 1% PSlG l1lOPSIG 134 2SIG 1110 PSIG 134?SlG 
do  Max dD .Valve Sizing I1 10 ?S!G 15 DSlG I1 10 PSlG I5  PSIC- 11 10 PSlG 15 PSiG 
Sp gr @ 60 F degrees Max. Norm. 11 11 I1 I1 II I I  

15 
16 

Type of 3ody 
End Connections 81 Rating ANSI 15ot: 2F FLANGE/ 1 ANSI 150% RF FLANGE/ I ANSI 150% RF FUN( 

CA330N STEEL I CARBON STEEL I CARBON STEEL 17  Material 

19 Packing or Seai 
18 )Lubricator Isolating Valve NO NO I NO I NO NO NO i 

BUNA-N or NITRILE I BUNA-N or N!TsILE I SUNA.N or NlTRIL 
2 0  
21 
22 

Yes Yes 
I I i 

Position Indicator Yes 
Number of Ports 1 I 
Valve characteristic EQUAL PEXENTAGE I EOUAL PERCENTAGE 1 EOUAL PERCENTA( 

-1- .I. e)" 

*P 

Lx- 

*P 

.2. 

*I.- 

3. Face to Center I 
C. Face to  Center 1 
D. Clearence I 
E. Clearence I 

v- 

L1?- 

.* - 
I -a* 

Y- 

V. 

*v. *E. 

w.. -ff- 

I w- 
H. Actuator Data I 

Lx- ..a- 



RESTRICTION OFUFACE PLATES I 
i Concentric- Other 
2 Make to ASME Standard - Other 
3 Plate Material: 316 SS Other 
4 Bore Maximum Rate - Nearest 1/8" + o i  - 1Mil Note 4 
5 RTJRingMatl&Type __ Note 3 
6 Stamp to ISA Standard - Other- 

COUPLING (BY PIPING) 
Pipe Other None 7 Taps:-Flange - 

8 Rating & Faang Other 
9 Type:WeldNeck Other 
10 Material: p n  Other ~A 
11 Tap Size: 1/2 in. NPT _. Other 
12 Flanges by Matl Control - Oihei 

13 
14 
15 

16 
17 

FemaldkEISpecslRO 

Tag Number 1 RO072A RO 076 A 
ItemNumbei Note (1 ) ! Note (1) 
Service 1 injection Well 29 j !njection Well i 6  

Line Number I GW-4"-B-2957 I GW-4"-&2956 I 
1 High Flow I High Fiow I 

?&ID No./Sec*jon 1 95X-5500-N-02103 95X-5500-N-02103 I 

... , 
. ' I  ! ' ; I  

18 
19 
20 

Fluid I Water 1 Water I 

FUN Sale flow Opr - Base I 200 I 200 1 
Flow units GPM I GPM 

23 1 Barornettic Pressure (psia) 
24 ITemgerature F ODr - Base 60 
25 Isp gr @ 60 degree F 8 Base Pressure I 1 
26 Isp gr @ Opr Conditions 
27 lviscosity @ Operating Tenperatuie tCP) 1 C.P. 

14.7 

1 

14.7 1 
60 I 
I I 
1 I 

1 C.P. I 

28 1ActuaI Orifice ID in. 

30 lorifice Plate Thickness in. 
31 IDiff. Range in H20 Dry 
32 !Beta Ratio d/D 

1.21 5" 
4.5" 
1 18- 

857 (non)/l523 (high) 
0.31-See Note (1 1 

29 }Line Flange ID in. 

33 ILine: Size - Sched 4"-80 

1.215" 
4.5" 
118" 

857 (norm)/l523 (high) 
0.31-See Note (1) 

4' - 80 

iOUTH FIELD EXTRACTION SYSTEM PHASE II 

nstrurneni Data Sheet 
RESTRICTION ORIFACE PLATE 

Shee: 7 
Proj. Ne. 53600 
134OO-Artacbnen; A 
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INSTRUMENT INSTALLATION DETAILS 

0430172 
D a t e :  0 6 / 2 9 / 0 2  
R e v .  : 0 

13400 
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‘0 ---- . 

l- PIIOCESS LINE 

PRESSURE INDICATING ‘rRANSMITTER 

P I T  065,068,071,072,074,076 



'. 

I'IIOCESS I.ItJE ---.-/ 

FE 030,032,072,074,076 



INSTff UMEN?' 
' MOUNTING STAND 

I- 7- 
BILL OF MATERIAL .-.-- 

OE SCff IPllON 

INST. TnG NO. 



SEE ELECTRICAL PLnNS 

c 
I 

I 

- . . a =  . 

I 

I PIPING 

I I 
I I 
I I 

I 

INST. TAG NO. 



DIGITnl. SIGNnl. 
/- SEE ELECTRICAL PLnNS 

. 
*.-- 'I.-(?] 

FCV 072 ZSL072 FCV 074 ~SL074 YCV 076,ZS1,076 
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SECTION 13401 

PIIOC2SS CONTROL SYSTZK 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Design a-n̂ d performance requirements of a mozitoring and 
control systen for use with the South Field 3xtraccion 
Systein Phase Ii Project, to include the following: 
1. Hardware and Software f o r  interfacing with the 

existing AW%T Distributed Control System. 
2. Seqcence of o9eration. 

1.2 RELATED SECTIONS 

A .  Section 0 1 0 1 0  - General Requirements. 

B. Section 01011 - Submittals. 

C. Section 13400 - instrurnects a26 Coctrols. 

D. Section 15050 - 3asic Zlectrical Materials and Methods. 

E. Section 16129 - ?iber Optic Cable and Accessories. 

1.3 REFERENCE DRAWINGS 

A .  See Section 01012 fo r  the Schedule of Drawings. 

1.4 REFERENCES 

National Slectric Manufacturers Association (NZYA: : 
1. X2YJ.  I C s  6-88 Enclosures for indxszrial Control - 

and Sysrems, Xevisior? 1, March 
1989. 

Date: 08/29/02 
Rev. : 0 

13401 
I of 8 



1.5 SYSTEM DESCRIPTION 

A .  Design recpirements, regardless of application, shall 
be as follows: 
1. Electronics housing for outdoor field inscruments 

shall be N3YA ICs 6 ,  T-je 4 X  as a mininun. 
Zlectronic analog transmitters and receivers shall 
have their input and. output signals isolaced from 
grourrd. 
Installed process corrtrol epipment shall not have 
arry exposed zemtinals, wiring, or any ocher points 
where personnel may be exposed to live eleczrical 
voltage over 30 volts. This requirenenc applies 
LO calibracing, servicins, repair, and operacior! 
of equipment. 

4 .  All terminals over 30 volts shall be insulaced o r  

covered c o  ?revent electrical shock exposure. 

2 .  

3. 

- .  

* 

B. Performance Requirements: The process control system 
shall be furnished and installed by the Sujcontractor 
to provide f o r  all monitorins and corrtrol systems 
required to operate all wells, extraction and 
injection. 
control platform shall be sent to and controlles from 
the existing Ah-W Distribuced Control Systen. 

. .  Daza from the well houses and LnJection 

.... 1 The re-injection ?and, injection well 2 9  and 
extractiorr wells 30, 31 and 32, shall be added to 
existing A33 Syscem Six microprocessor-based ANdT 
DCS graphics izcluding che Well Overview paGe. Ew- 
l5A and IW-16 shall w e  the positions ?ow 
designated f o r  3 - 1 5  and EW-16. All wells asd zke 
irrjection pond require progranrcinz, local arrd at 
the AhWT, 2x5 shzll include alarms and trerrding 
similar to existing extraction and ir.jection 
wells. 
Existing A33 Syszem Six software shall be used for 
system programming ar,d existing software lice>sinc 
is available f o r  ?rograrr.rcing the Process Coxcrol 
Statio?. Cor-traczor shall sik~contract to ABB co  do 

2. 

Date: 08 /29 /02  
Rev. : 0 

13401 000179 
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1.6 

A .  

E3. 

C .  

D. 

E. 

F. 

3 .  

all the Micro-DCI PCS and AWWT Svstems Six 
txoarammina. 
Provide components compatible with the DCS system 
as indicated on the construction drawings. 

SUBMITTALS 

Provide submittals as r e c p i r e d  per Section 01011. 

Product Data: Provide data for each system component. 
Include rrda'- L~ sheets" for components added to the 
DCS . 

Shop Drawings and Logic Xed-Lines 
1. As built red-lines for all construction drawinss. 
2. System graphics indicating monitored systems, data 

point addresses, and operator notations. 
3. As-builc red-lines to existing logic diagram, 

including alarm set points. 

Process Control System Test: The Subcontractor shall 
submit a zest procedure for tipproval prior to testir,g. 
A final tesc report shall be submicteci after completioz 
of testing. 

Certificates: Certification of Test Equipment 
(calibration records) used to coxplete the work as 
described herein. 

Operat iozs and Maintecance (O&K) Daca 
1. Indicate manGfacturer's inscallatioz instructions 

for all rnanufacturec consonents. 
2. Include interconnection wiring diagram, ?&ID, and 

Concrol system Architecture drawing for the 
ccmplete field i~stalle6 syscerns with nunbered 
systen! cornponents and devices. 

cleaning inaterials reccnnended, calibratioz? 
3. inclade inspection period, cleaning methods, 

13401 
3 of 8 

000180 
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tolerances, and recommended frequency of 
calibration. 

G .  Suggested spare par t s  inventory for each t s e  of 
equipment. 

H. Warranty: Submic manufacturer's warranty, and ensure 
that foms have been filled out in Owner's name and 
registered with manufacturer. 

1.7 QUALITY ASSURANCE 

A. Ir-staller Qualifications: Compazy specializing in 
performing the work of this section, with minimurr! 3 

years documente6 experience. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Packaging of the systems shall be in accordaxe with 
the following requirements: 
1. Items to be installed in the AWWT System Concrol 

Room a26 Process Control Stations shall be wrapped 
and placed in suitable shipping containers with 
sufficient cushioning naterial to ?revent damage 
2uring shipment and storage. 

B. Acceptance ac che FEMP 
1. Products arriving at the F3W shall be exanined 

for  general damage during snipping. Those 
products found to be dama5ed shall noc be accepted 
at the F3MP. 

. .  

Scorage and. Procection 
1. Control system con2onents shall Se scored 

r7  
L .  

- .  accoraing to manufacturer's requirements for 
storage, if information regarding scorage is 
provided by the manufacturer. In cases where 
sFecific storage reqairenents are cot ?ro-~ieed, 
compor_ents shall be stored in a clean, c5ry area, 

Date: 08/29/02 13401 0064181 
Rev. : 0 4 of 8 SFESII/~ES43C3/536CO 
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1.9 

protected fron the weather, until required for 
installation. 

PROJECT CONDITIONS 

A .  Services 
1. Operating Hours: 24  hours/day, 7 days/week, 52 

2. Incustrial design with pia-t life of 30 years. 
weeks/year. 

3. AnLient Conditions 
1. Plant Locatio:: Fernald, Ohio. 
2. Plant Elevation: A.;>proximately 580 feet above sea 

3 .  Ambient Temperature Range: -10 to L O O  degrees ? .  

4 .  Barometric Pressure, inches 3g absolute (mean at 

5 .  Xelative Hurnidicy: Varies from 20 perce-n-t to 95 

level. 

70 degrees F): 2 9 . 4 .  

percent. 

C. Zlectrical Supply: 1 2 0  volts, single phase, 60 Hz. 

1.10 SEQUENCING AND SCHEDULING 

r!! A . The sequencing of work and sche&ling of tasks shall 
follow the project schedule ane milestones approved by 
TEXWCO. AcquisitFon/delivery of co~trol system 
componencs shall adnere to and sup2ort the approved 
project schedule. 

1.11 WARRANTY 

A .  Special Warranty 
1. Correct defective work within a l-year perioe 

2. Provide 2-year manufacturer's warrazty for 
after substantial conplecion. 

materials. 

1.12 MAINTENANCE 

Date: 08 /29 /02  
Rev. : 0 

13401 
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A .  

3. 

Maintenance Service 
1. Preventive/scheduled maintenance shall be 

performed per the manufacturer's instructions. 
Maintenance service numbers and information shall 
be provided along with product documencation sent 
in shipping. Maintenance policies and procedures 
shall be fully described in the maintenance 
documentation. 

Extra Materials 
1. Any extra/replacement parts or materials reqcired 

to maintain acceptable procucr performance levels 
Shall be referenced ir? the product documentation 
provided with shipping. 

A. 

2.2 

.c. 4 4 8 6  

PART 2 PRODUCTS 

2 . 1  MANUFACTURERS 

A .  

B. 

C. 

M B ,  unless otherwise incicated. 

EQUIPMXNT 

AhWT DCS C o r r t r o l  Unit 
1. No control system conponents are required. 

Remoze Process Conzrol Stations 
1. Provide Process Control Station conporienzs as 

indicated on the drawiq, 95X-5500-N-  and the 
Pariel Layouc Diagram (Attachment A of chis 
seczionf . 

Coxnunicacions 
I - Conrr?unications 

transmission s 
Comnunications 

r .. system cozsiscix~ of a ri3ez optic 
rstem as indicated on the drawings. 
cables required inclsde: 

a. Fiber Optic Cable: see Section 16129. 
5. DB25 connectors and all connections per 

drawing 9SX-5500-N-02108 
84363183 

Date: 08/29/02 13401 
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D. 

* IW-16 FIT076  I ?IC076 I ?CV076 I FIT076 , TI076  1 LT076 1 L I 0 7 6  1 ZSL376 I 

2.3 

EN-30 I F’J065 I FIT065  1 FIT065 
EW-31 I FY068 I FIT068 1 PIT068 

Operating System Software: Utilize existing Fisc’ner & 

Porter System Six software for  operations to allow: 
1. Operation and programming including alarns of all 

wells and injection pond. 
2 .  Operator System Access: Passwords and level of 

access shall be coordinated with Fluor ”ernald 
Construction Manager. 

V400 1 ZSL.066 I ZSZ066 I V401 I ZSL067 j ZSEO67 

V410 I ZSLO59 I ZSXO69 I V C 1 1  I ZSL070 1 ZSii07C 
i 

Test Mode Ogeration: 
_ .  1 Place input/output points i~ test mode tc allow 

testing and developing of control algorithms on 
line wichout disrupting field hardware and 
controlled environment. In test mode: 
a. Inhibit sca-n-ning and calculation of input 

points. Issue manual conzrol to input points 
(set analog or digical inyt point to 
operator determined test value) from work 
stazion. 

5. Control output poincs but change only 2ata 
base state or value; leave external field 
hardware unchanged. - 

change only data base scace or value. 
c. Enable control actions on output points but 

SEQUENCE OF OPERATION 

A .  Programming of all wells, injection and 
extraction, and the re-injection pond, shall be 
similar to the existing injection and excraccion 
wells except for instrument and device Ea9  nux-hers 
as listed in chart below. 



4 4 8 6  

PART 3 

3 -1- 

A .  

3.2 

A. 

3. 

C .  

D .  

3 . 3  

A. 

3 . 4  

A. 

EXECUTION 

EXAMINATION 
. .  

Verify that conditioned power supply is available to 
the control units. Verify thzt field end devices, 
wiring, and tubing have Seen installed prior to 
proceeding with installation. 

ERECTION/INSTALLATION/APPLICATION 

Install distributed 1/0 in Process Control Station 
enclosures as shorn on Panel Layout Diagram, Attachment 
A of this section. 

Utilize existing software f o r  configuration of cozltroi 
units anci existing operator work station. Inglemenc 
all features of programs to specified requirements ane 
appropriate to sequence of operation. 

Provide conduit and electrical wiring in accordance 
with Section 16050. 

Starc and comnission systems. Allow sxfficienc 
for start-up and connissioning prior to ?lacing control 
syszems in 2ermanent operation. 

DEMONSTRATI ON 

Demonstrate conplete ana operating system to the FLUOR 
FEWALD Construction Manager. 

ATTACHMENTS 

?anel Layout Diagram 

Date: 08/29/02 
Rev. : 0 

END OF SECTION 

Sheet 1 

000185 
13401 

8 of 8 SFESII/2ES4340/53600 



ATTACHMENT A 

PANEL LAYOUT DIAGRAM 

Dace: " 0 8 / 2 9 / 0 2  
Rev. : 0 

000186 
1 3 4 0 1  
I of I SFESII/3ES4340/53600 



PANEL LAY0 UT TOP VIE W 

I4 

I5 

01 
@-- 
01 

I !MbPI\NEC HOFFMAN C-P24W SUB-PAEL UI EWAl 

I w 

PANEL I AYO UT FRONT VIE w 
NTS 

BILL OF MATERIAL 1 

I I I. 

LEGENOi --- MWNlEO ON 
em sot OF 
THE FRONT OOOR. 



U.S DEPARTMENT OF ENERGY 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

FLUOR FERNALD SUBCONTRACT NO. DE-AC24-01OH20I.15 

TECHNICAL SPECIFICATIONS 
SOUTH FIELD EXTRACTION SYSTEM - PHASE I1 

Division 15 - Mechanical 

?repared by: 

Checked by: 

Date: 0 8 / 2 9 / 0 2  
Xev. : 0 

1 5 0 0 0  
1 of 1 

(bOOP88 
SPZSII/R3S4340/53600 



PART 1 

1.1 

A .  

C .  

D.  

E. 

1.2 

A. 

5 .  

C .  

ID. 

- c. 
1.3 

A .  

1.4 

A .  

SECTION 15060 
P I P E ,  F I T T I N G S ,  VALVES, LND ACCESSORIZS 

GENERAL 

SECTION INCLUDES 

Pipe. 

Fabricated Piping Asserr5lies. 

Fittings. 

Valves - 

Specialty Items. 

RELATED SECTIONS 

Section 

Section 

Section 

Section 

Section 

01010 

C l O l l  

09900 

15090 

15250 

- General Recpirements. 

- Submittals. 

- Painting. 

- Piping Supports azd Axchors. 

- Insulation. 

REFERENCE DRAWINGS 

See Section 01012 for the Scheeule of Drawings. 

REFERENCES, CODES, AM) STANDARDS 

Axerican Sociecy of rvlechanical 3-n-gizeers (ASME) : 
1. ASME Boiler and i3ressure Vessel Code (SPVC), 

Seccion IX-98. 

2. 

3 .  

Date: 08/29/02 
Rev. : 0 

ASMS A13.1-96 

A S K  316.5-96 

Scheme f o r  the Identificatior 
of Pipizg Systems fR1998). 
Fipe ?laages and F’lariqed 
Fittings, NPS 3 zhru  NZJS 2 4 .  

15060 
1 of 13 

000189 
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B.  

C. 

4 4 8 6  
4. ASME 216.11-96 Forged Fittings, SocFet 

WelGing, and. Threaded. 
5 .  ASME B16.25-97 Buttwelding En&. 

6. ASNE B31.3-96 Process Pi2in9. 

American Society for Nondestructive Testing (ASNT) : 
1. ASNT 2 0 5 5 - 9 6  Recoimended Practice SSNT-TC- 

1A. 

2 .  

3. 

4 .  

5 .  

6. 

ASTM A193/A193?4 
Rev. A-98 

ASTM A194/ 
A194M Rev.3-98 

American Society for Testing and Materials (ASTM) : 
1. ASTM A53-98 Standard Specification for 

Pipe, Steel, Black aEa Hot- 
Dipped, Zinc-Coated Welded and 
Seamless. 

ASTM AL05/A105M-98 Standard. Specification for 
Carbo2 Steel Forgings, f o r  

ASTM A126-95 Standard Specification for 
"ping Applications. 

.Gray Iron Castings for  Valves, 
rlanges, and Tipe Fittings,El- 
1938. 
Standard Specification for 
Alloy-Steel and Stainless 
Steel Bolting Materials for 
High-Temperature Service. 
Standard Specification for 
Carbon ar?d Alloy Steel. Nuts 
for Bolts for High-Zressure 
and 3igh-Temperature Service 
or Both. 

Steel Castings, Carbon, 
Suitable f o r  Fusior. Welding, 
for High Tenperature Service, 

1 

ASTM A216/A216M-93 Standard Specification f o r  

7 .  ASTM 
A234/A234?4-97 S t ~ n C a r c ?  
Specification for 
2ipi~s Fittings of Wrought 
Carbon Steel and Alloy Steel 
for Moderate and High 
Tezqeratures. 

Date:08/29/02 
Rev. : 0 

000190 
15060 . 
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' 

3 .  America'n Welding Society (AWS) : 
7 _. APiS A5.1-91 Specification for CarSon Steel 

Electrodes for Shielded Ketal 
Arc Welding. 

E. National Institute of Standards and Technology (XIST 

1.5 

A. 

9. 

C .  

D. 

E .  

F. 

G. 

-- 
h. 

1.6 

A .  

SUBMITTALS 

Provide submittals as required by section 01011. 

Product data for pipe, fittings, valves, and 
accessories. 

Shop drawings including spool piece drawings, 
construction isometric drawings, etc. 

/ 

Pressure cescing procedures inclueins cleaning an? 
flushing prior to testing, test equipment, safety 
precautions , and cleaning after com2letion O f  test ing . 

Fressure test and inspection reports. 

Quality assurance plan, ir-cluding procedure for repair 
or replacement of piping failing pressure tests. 

Flushing procedure. 

Welder and procedure qualifications, qualification 
records, and welciing procedure specificaeions. 

QUALITY ASSURANCE 

3xceFt where more scringent requiremencs are specified 
or indicated, the work specifiee herein shall conform 
to ASME 1331.3. The Subcontractor shall su3nis his 
quality assurance plan to Fluor Ferzald for qproval 
prior to start of fabricacion or installation. 

3. Welding Procedures an2 Qualifications 
1. Fabricscion, assembly, ane erection shall be in 

accordance with ASXZ 331.3. 
2. Welcer qualifications shall be nade available tc, 

and approved by, FLUOR FERXALD prior to 
comencement of fabrication, examination, 
inspect'ion, and inscallation aceivities. 

Date:08/29/02 15060 000191 
Xev. : 0 3 of 13 SFESII/XES4340/53600 



. .  . 4 4 8 6  
3 .  Nondestructive testin2 personnel qualifications 

shall be in accordance with ASXT SNT-TC-1A. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A .  Packaging 
1. Packaging shall conform to acce2cable FnCustrial 

practices. Katerials shall be cleaned to remove 
chips, slag, weld spatter, oil, grease, Cebris, 
and other foreign macerial prior c o  packasi.9 for 
shipment. Pipe spool openings shall be covered, 
capped, o r  plugged to prevent ingress of foreign 
rnaterials during shipnent and storage. 
shall no t  be used for sealing openings. Pressure 
sensitive tapes shall be utilize6 for taping 
covered, capped, or plugged openings. Closures 
used for covering, capping, or plugging opezings 
shall not be made of polyvinyl chloride (PVC) o r  
other plastics chat contain chlorine. 

Tape alone 

B .  Storage anC Sazldling 
I. P i p i r q  materials and prefabricated asseirblies 

shall be stored off the ground and handled with 
care so that physical damage to the piDing 
materials does not occur. Er!d seals of pipe, 
flar,ge covers, valve covers, and similar 
proteccior? shall not be removed until necessary 
for cleaning, fabricazion, inspection, and 
erection. 

2 .  Care shall be taken ix~ the storage and handling of 
all piping rnaterials and prefabricated assemblies 
so that contamination or corrosior! does not occur. 
Welding rods anE electrodes shall be stored, 
handled, and idencified ac all cimes to ensure zhe 
use of the proper weldir?g rod. 
for the storage of low-hydrogen weleizg rods shall 
be =sed at all Limes. 

2 .  

Electrode overis 

PART 2 PRODUCTS 

2.1 PRODUCTS/EQUIPMENT 

A. Product SXppixg 3equirenents 
1. The Subcontraccor shall be responsible f o r  the 

delivery of all jcb related rnaterials anc2/or 
15060 OQO192 Date: 08/23/02 

Xev. : 0 4 of 13 SFESII/RES4340/5360G 
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equipment to the job site. All furnished 

3 .  

C .  

D. 

T.) 

Date 
Rev. 

materials and equipment shall be deliverec clean, 
undamaged, and in a workable condition. 

Piping and Valve Specifications 
I -.  

Air 
1. 

2. 

3. 

4 .  

5 .  

All piping materials, valves, and valve operators 
shall meet the requirements of the referenced 
specificacion as indicated on the piping material 
data sheets in Attachment A. 

and Vacuum Valves 
Tpe: Float-operated valve to vent air and break 
vacuum in submersible pump columns. 
Provide adjustable device to throttle air flow out 
while leaving inlet air flow unrestricted. 
Construct ion 
a. Body: Cast iron. 
b. Float: Stainless steel. 
c. Seat: Buna-X. 
d. Water 6iffuser: Brass. 
e. ihrottling screw azd spring: Scai_r?,less sceel. - - f - .  ihrottling plug: Teflon 
g. Connections: Threaded i-let and discharge. 
Valve size shall match pum? size as follows: 

Pump Discharge 2ipe Size Valve Size 

Injection Supply Pipe Size Valve Size 

- 

7 11 5 ” b 

4 1 

Provide an integrally mounted anE piped ailtomatic 
air release valve to venc air during prolonged 
punp operation. Provide an isolatizg gate valve 
for maintenance. 

Air Release Valves 
1. Float type, cast iron body, stainless sceel float 

al-,d trim, Buna-N seat, threaded connections, rated 
for 150 p i g .  

Butterfly Valves 
1. 4 and 5-inch, Keystone Model ILFz2 (hgged) 

Check Valves 
1. 6-inch, Mueller, Model Surecheck 72 

15060 
5 of 13 

000193 
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2.2 LABELING 

A .  Valve identification 
1. Each valve shall be identified with the unique 

valve number and description, as shown iz 
Attachment B. 

. .  

2. Label size shall be based on available lighcing 
and anticipated reading distances. 
be readable from the norrial operation locacior, o r  
position, such that an operator nee& not 
manipclate the label to read it. 
a. ine minimum character height for a well- 

Labels shall 

0- 

illuminated environment is 0.004 times zhe 
nominal reading distance (i.e-, 0.122 inches 
height at 28 inches distance). 

illuminated environment is 0.005 times the 
nominal reading distance (i.e., 0.168 inches 
height at 28 inches Cistance). 

diamecer pipe burie2 in a large bank of pipes 
on an overhead pipe bridge, which prohbly 
could not be rea2 but should be labeled 

b. The minimum character height f o r  a poorly 

c. An exception to this would be a 1/2-ir,ch 

3. Labels shall be construcced of nonreflective 
mazerials Black characters on a white background 
or whice characters on a black back%-round offer 
the best contrast ar,d legibility. If white-on- 
black engraved labels are used, a clear 
overcoating shall be applied to prevent dirc from 
ojscuring the white engraved characters. 

4 -  Labels, ir,cluding adhesives ar?d other means of 
attachment, shall be made from corrosion-resistant 
materials that are compatible with che corc2onent 
2nd environment where they are used. 

5. Valve identification tags 03 insulated valves 
shall be located outside the insulation jacketing 
and be easily accessible for inspection. 

9. Pipe Ieentification 
r -  1. Identify zhe flow mediun aze the ILOW directiorr 

for all piping systems including insulated 2ipe by 
labeliE5 adjacent to each valve, adjacent to where 

5 of 13 S3ESII/XZS4340/53600 
15060 000194 Date:08/29/02 

Rev. : 0 
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2 .  

4 4 8 6  
the pipe passes through a wall o r  floor, adjacent 
to abrupt pipe directional change, pipe branches, 
and at intervals of 50 feet along exposed Fi2e. 
Pipes shall be labeled as indicated on zhe ;Piping 
and Instrumencacion Diagrams a3d i r r  accorcance 
with ASM3 A13.1. 
Content, size, macerial type, line number, and 
insulation requirements for each pipelhe are 
identified. on che drawings as follows: 

GW -. 6" - A - 2 9 0 0  - ET 

Meciium Size Material Line 
Code Code Material Number insulation 
GW 6 " A 2900 ET 

3. Refer to the Piping and! Instrumentation Diagram 
Symbols and Legend Sheet f o r  the flowing medium, 
medium code, and material code relationship. 

Product Marking 
1. 

2 .  

3 .  

All piping materials shall be marked and 
identified in accorcazce with the applicable ASTN 
specification as ihdicated on the piping material 
data sheets. 
All bundles, boxes, or kegs in which welding rods 
and electrodes are delivered shall be legibly 
marked with the following information: 
a. Classification. 
s. Trade Designation. 
c. Standard Size and Length. 
d. Heat Ncnber. 
All welding rods and electrodes shall be 
identified with at least one im2rint per roc 
showing an X ~ S  classification number in accordance 
with AWS A5.1. In addition, welding rods 1/8-inch 
diameter and aver shall be marked or stainped with 
positive identification marks at intervals of not 
more than 18'inches. Such marks shall be  clearly 
distixguishable and shall include the 
classification nun-ber of the welding rod and t he  
Lrade desicnation a-- of the manufacturer. 

- .  

c 

PART 3 EXECUTION 

Da'ye': 0 8-/2 9'/ 0 2 
Rev. : 0 

15060 
7 of 13 
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3.1 EXAMINATION 

A. Twenty percent of all fabricated piping shall be 
visually examined by an inspector qualified and 
certified in accordance with ASNT SNT-TC-1A. 

3.2 ERECTION/INSTALLATION/APPLICATION 

A. Layoct, Cutting, a=d Fitting Up 
1 - All piping, tubing, fittings, components, welding, 

bonding, fabrication, erection, ar_d assembly shall 
be in accordance with ASME 3 3 1 . 3 .  

2. All piping shall be Category D Fluid Service under 
ASKS 331.3- 

3. All assembled piping shall be inscalled without 
springing, forcing, or cold Sending. Cuttir?g or 
otherwise weakening of strilctural members to 
facilitate piping installation shall riot be 
permitted. 

expansion and contraction wichouc damage to joints 
o r  supports. 

5 .  Ziping coFzections co equipment mus’t ensure chat 
nating flanges are parallel prior to bolt-up and 
no springing of pipe is re-quired. All equipment 
nozzle sizes, locations, and flange faci~qs shall 
be verified prior to pipe fabrication andlor 
installation. 

maintenance, operation, and inspection of 
emipment. rlanges, unions, and valves shall be 
accessible for maintenance, operation, and 
inspection after installation. 
Piping shall be rouced in such a way so as ,n,ot to 
create a trip,ping hazard, or provisio-n-s shall 5e 
nade to protea against a tripping hazarCi,. 

7. Threading of seeel pipe shall preferably be dcne 
after ben<ing, forging, heat creating, o r  welding 
operations. Where subsequent threadins is very e< f ?  

fully protected daring the aSove-mentioned 
operations. Threads shall be concectric with the 
outside of the pipe. 

8. Pipe dope shzll be a2plied to male threads ozly. 
Tefloz tape, when used as thread dose, skall rrot 

4 .  All piping shall be inscalled to permit free 

6 .  Piping arrangement shall allow easy access f o r  

9 

- -icult ami threads are cut firsc, tkey shall be 

- .  

be appliee tc che first two threacis. 
Date:08/29/02 lS060 (900196 
Rev. : 0 8 cf 13 S”ESII/R3S4340/53600 



9. 

10 - 

11. 

12. 

13. 

14. 

16 - 

17. 

5 .  Welding 
1. 

2 .  

3. 

4 .  

L.- 

Date 08/29/02 
Rev. : 0 

When welding joints involving two different pipe 
wall thicknesses, the joints shall be made in 
accordance with ASM2 B31.3, Chapter V .  
Branch connections shall be naae in accordance 
with the requirements specified in ASMZ B31.3, 
Chapter V. 
All butt-welded pipe shall be beveled ir? 
accordance with ASME B16.25. 
All socketwelded pipe shall be square cut to 
within the tolerances specified iz ASK2 3316.11. 
Xernove plastic o r  elastomeric components from 
welded end prior to welding in-line. 
All welded eze valves shall Se ir, the closed 
position prior to welding in-line. Valves xith 
nonmetallic seats shall be disassembled and :he 
seat material removed prior to welding. After the 
weld has cooled, reasserr33le the seat material in 
the valve. 
Arc strikes aEd weld scarts shall not be made on 
the base rnetal outside the weld groove nor inside 
an area which will be enconpassed by a fillet o r  
socket weld. Inadvertent arc strikes outside a 
weld zone shall be removed by grindins o r  filing, 
and the arc strike area shall be visually examirred 
under 5X magnification. 
Branch connection joints shall be pre2ared to 
permit full penecration welds of a quality 
comparable to the circumferentiai welds in che 
same pipirig system. 
WelCins will not be permitted on galvanized carbon 
steel piping. 

All welding electrodes shall be in accordance wich 
AWS A5.1. 
All sockecwelds shall be made by shielded metal 
arc or gas tungsten arc welding process. 
Socketweld joints shall be assembled so that the 
space between the end of the pipe and the bottom 
of the socket is no less than 1/16 inch or no more 
char! 1/8 inch. 
BraEch conneccions to beaaers shall 3e per che 
material daca sheet braixh connection charcs.  

15060 0Q0197 
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C. 

D. 

3 . 3  

-4. 

4 4 8 6  
Painting 
_. 7 All carbon steel piping shall be paincec in 

accordance with the reqcirements of Section 09900 
including piping insulatea for: the 2revencion of 
condensation. 

Flanged joints 
1. All flange6 joints shall be assenbled in 

2. The mating surfaces of the rlanges shall be iz a 

Flanges shall be rotated so t h a t  the bolc 

accordance with ASME 331.3, Chapter V. 

plane that is perpendicular to the axis of che 
pipe. 
holes straddle the flange centerlines. All 
gaskecs shall be evenly centered between the 
flange faces with ring-type gaskets engaging fully 
upon raised-face flanges. Flanges shall mate 
flush and che bolts shall be tightened xniformly 
to draw the flanges evenly and firmly upon the 
gasket. Bolts shall be torqued within che ziange 
manufacturer's recommended range and tighteninc 2 
sequence. 

and bolting materials. 
during installation shall be replaced. 

4.  Flat ring-type gaskets shall be used between sceel 
flanges equipped with raised serrated faces. 

5. "here flanges of different ratings are bolted 
together, the racing of the joint is equal tc thac  
of the lower rated flange 

6. Where metallic flanges are bolted to non-metallic 
flanges, both shall be flat-faced flar,ges. %ll- 
face gaskecs shall be used. 

bolted eo flanged cast iron valves, fitcings, or  
equipmenc having integral Class 125 o r  Class 250 
flanges, respectively. Wher_ such conscrucc io? is 
usee, flac-face steel flanges s h a l l  be used with a 
full-face gasket. 

r -  

r -  

3. All flanged joints shall be made with new gasket 
Bolts ana nuts damaged 

7. C l a s s  150 or Class 300 steel flanges shall be 

- -  

QUALITY CONTROL 

Inspections and Tests 
. .  1. Piping shall be pressure testeci in acccrdance w i t n  

2 .  All pressure testing shall be conplete systems 
ASME 531.3, Chapter VI. 

testing conducted by the Sujcontractor in the 
Date:08/29/02 
Xev. : 0 

15060 000198 
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3 .  

4 .  

5 .  

6 .  

7. 

8 .  

9 .  

10. 

11. 

12. 

13. 

10. 

15. 

Date:’08/29/02 
Rev. : 0 

presence of Fluor Fernald. 
The Subcontractor shall submit pressure testing 
procedures to FLUOX FEWALD for approval a minimum 
of 10 working days prior to the start of testing. 
Pressure testing shall not start until the 
Subcontractor’s or fabricator’s testing procedure 
has been approved by Fluor Fernald. 
All connections/ j oints (including weld) shall be 
left uninsulated, unpainted, and exposed for 
examination for leakage duriEg testing. 
The pi2ing system shall be inspected prior to any 
pressure tests to ensure that all connections are 
tight. 
Test pressure gauges shall be calibrated no more 
than 30 days prior to the test. 
Every precaution shall be taken during pressure 
testing to ensure personnel safety. System to be 
pressurized shall be provided with appropriate 
gauges and pressure relieving devices set at io 
percent above the .test pressure. 
All pressure vessels, equipment, in-line 
instruments, gauge glasses, flow meter pots, and 
all other pressure parts of instruments shall not 
be included in these tests if they will be damaged 
by the test p- yessure. 
Equipment which is not to be subjected to the 
pressure test shall be disconnected Zrom the 
piping and a pipe spool inserted in its piace, o r  
the epipment nay be isolated by w a y  oE a single- 
Line blind, Valves may be used provided that che 
valve is suitable for the proposed test procehre. 
Pressure gauges shall not be subjectee to pressr;re 
in excess of their scale range. A11 pieces of 
equipment with no indicated test pressure, or with 
test pressures below the piping system test 
pressure, shall be excluded from these tests. 
Control valves (unless being tested) shall be set 
an5 maiztained in che full open position. 
Lines containing check valves shall have the 
pressure applied upstrean; of the check valve so 
that pressure is applied under the seat. 
Joints found to be defective shall be repaired and 
retested. Retest pressures shall be the same as 
those originally specified for the test. 
Measurement azd test equipmezt shall be czlibratw2 
and traceable to XIST. Gauges shall be seleceed 

_ .  

15060 
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B. 

Service Medium Code Design 
Pressure 
(psig) 

Groundwater G'I 2 0 0  

C .  

Test 
Pressure 
(psig) 

IS0 

so that test pressures are at the midrange of the 
gauge. 

Hydrostatic Testing 
1. Potable water o r  other approved fluids shall be 

used for hydrostatic pressure cesting in 
accordance with ASME B31.3, Chapter VI. 

2. Hydrostatic test pressures shall be 1.5 times the 
design pressure as shown in the followizg table: 

-- 3. hydrostatic test pressures shall not be applie6 
until the siping system a-n-d the testing inedium 
have reached thermal ewilibriurn. 

4 .  The Subcontractor shall be responsible f o r  
providing high-point vents and low-point drains as 
required for hydrostatic tests. 

Test Xeports 
1. The Subcontractor shall provide a report for each 

piping systein tested conzzinirq the followi~g 
information: 
a. Date of test 
b. Line ciesignation nuir3er 
C. Test fluid 
ci. Type of Lest 
e. Pressure applied 
f. Start time 
3 -  Completion tine 
h. Tozal zime at tesc pressure 
&. i Cercificatio? by examiner of accepzability 
j .  Fluid test temperature 
k. Gauge nuxber 

3 . 4  CLEANING 

Date:08/29/02 
R e v .  : 0 

000200 
15060 
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A. 

B .  

C. 

System Cleaning and Flushing 
1. The interior and exterior of all pipe shall be 

kept clean at all times. 2iping shall be free from 
loose mill scale, sand, dirt, slag, weid spatter, 
rust, fins, burrs and other foreign macter when 
erected. Burrs shall be removed by reaming. Other. 
defects shall be removed by machining, chippi~g, 
filing, or grinding. 

2. After erection and welding of piping, ail lines 
except air shail be flushed with potable water 
prior to leak testing. UFO= completion of 
flushing, lines shall be drained at all low 
points. 

C .  

... ... 

Sandblasted surfaces shall be free of residual 
quantities of cleanins media such as 5rit, alxminum 
oxide, or silicon prior to installation. 

The use of cleaning fluids containing free chlorine 
shall be prohibited. 

END OF SECTION 

. . .  I , ,  

Date 1 0 8 / 2 9 / 0 2  
Rev. : 0 
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AnACHMENT A 
PIPING MATERIAL DATA SHEETS 

Date: 0 8 / 2 9 / 0 2  
Rev. : 0 

15060 



PIPING MATERIAL DATA SHEET II MAT'L CODE A 
PAGE 1 OF 4 

4TING: CLASS 150 
1ATERIAL:CARBON STEEL 

CORROSION ALLOWANCE: 0.125" 
PRESSURE LIMIT: PER ASMUANSI 6 1  6.5 
TEMPERATURE LIMIT: -2OOF TO 2OOOF 

CODE 
NUMBER 

ENCODER SIZE 
FROM TO 

3i8" - 2" 

2-112- - 20" 

112" - 2" 

2-712" - 20" 

112" - 20" 

2-112" - 20" 

318" - 2" 

318- - 2- 

2-1i2" - 20" 

318" - 4" 

1/2" - 20" 

DESCRIPTION 

SEAMLESS CARBON STEEL, ASTM A53 GRADE 8, 
STANDARD WEIGHT, BEVELED ENDS. 

CLASS 150, CARBON STEEL, RF, ASTM A105, 
SOCKETWELD (XS BORE). 

CLASS 150, CARBON STEEL, RFSF, ASTM A1  05, WELD 
NECK (STD WT BORE). 

CLASS 300, CARBON STEEL, ASTM AlOS, RF WITE 1!2" 
SCREWED TAPS AND JACK SCREWS, WELD NECK, (STD WT 
BORE). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FITTINGS 

CLASS 3000, CARBON STEEL, ASTM AiO5; SOCKETWELD. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CLASS 3000, SCREWED CARBON STEEL, ASTM A1 05 
TKREADOLET. 
PLUG, SQUAREHEAD. 
CAP. 
PLUG, HEX HEAD. 

SEAMLESS CARBON STEEL, BUTT WELD ENDS, ASTM A234  
GRADE WPB. 

- -_______________________________________- - - -_ - -  
GASKETS _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - - _ - - - - - - - - - _ - _ _ - - - - _ _ - -  

RED RUBBER, 1!8" THICK 

NOTES 

Ce: 08 /29 /02  
v.: 0 

15060 
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CODE 
NUMBER 

PIPING MATERIAL DATA SHEET 

ENCODER 

MAT'L CODE 

PAGE 2 

Date: 0 8 / 2 9 / 0 2  
Rev. : 0 

SIZE 
FROM TO 

1!2' - 20" 

318" - 2" 

2-112- - 8" 

1" - 20" 

112" - 2" 

2-112" - 20" 

1!2" - 2" 

2-ii2" - 8" 

1 2 '  - 2' 

2 112" - 6" 

DESCRIPTION 

- - - - - -_ - - - - - - -_ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
BALL VALVES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CLASS 1 50 CARBON STEEL, ASTM A21 6, GRADE WCB RF 
FLG, CHROME PLATED BALL, FEP SEATS, WRENCH 
OPERATOR FOR 4" AND SMALLER, GEAR OPERATOR FOR 6" 
AND LARGER. 

______-_________________________________- - - - - - - -  
BUTTERFLY VALVES ________________________________________-- - - - - - -  

CLASS 150, CAST IRON. ASTM A1  26, CLASS 3, LUG 
STYLE, 316 SS STEM AND DISC, EPDM SEAT, INTEGRAL 
FLANGE SEALS, LEVER HANDLE OPERATOR FOR 1 4 - ,  GEAR 
3PE8ATOR FOR 6" AND LARGER. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CHECK VALVES - - - - - - - - - - - - - -___ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

CLASS 150, CAST STEEL, ASTM A21 6, GRADE WCB, RF 
FLANGE, SWING TYPE, 7 1-1 3 CR TRIM. 

CLASS 150, CAST STEEL, ASTM A2 i6 ,  WAFER STYLE, 
BRONZE TRIM, STAINLESS STEEL STRING, SILENT CHECK 
VALVE. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
GLOBE VALVES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

:LASS 800, CARBON STEEL, ASTM A iO5 ,  SOCKETWELD, 
30LTED BONNET, OS&Y, 12% CHROME TRIM, HANDWHEEL 
3PERATOR 

,LASS i 50, CARBON STEEL, ASTM A 2 i  6 GRADE WC3.RF 
:LANGE, 12% CHROME TRIM, HANDWHEEL OPERATOR 

,LASS 150, CAST STEEL, ASTM A21 6, GRADE WCB, RF 
'LANGE, 1 i - 1 3  CR TRIM, OS. & Y 

NOTES 

A 

Of 4 - 
REV 

4.5 

4,s 

4,5,7 

4,5 

4,s 

4.5.6 

4.5 

0002049 
15060 
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PlPtNG MATERIAL DATA SHEET MAT'L CODE 

CODE 
NUMBER 

ENCODER 

D a t e :  0 8 / 2 9 / 0 2  
R e v .  : 0 

SIZE 
FROM TO 

712" - 2" 
112" - 2" 
7/2" - 2" 
112" - 2" 
'112" - 2" 
1/2" - 2" 

3" 

I PAGE 3 

DESCRIPTION 

PIPE NIPPLES _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
CARBON STEEL, ASTM A53, GRADE B 

SCH 80, TBE, SMLS 3" LONG 
SCH 80, TBE, SMLS 6" LONG 
SCH BO, POE-TOE, SMLS 3" LONG 
SCH 80, POE-TOE, SMLS 6" LONG 
SCH 80, PBE, SMLS 3" LONG 
SCH 80, PBE. SMLS 6" LONG 
SCH 40. BOE - TOE, SMLS 3" LONG 

I .USE FOR UNVALVEO VENTS AND DRAINS. 
2.USE SWAGES WHERE SMALL END IS 2" AND SMALLER. 

USE WELD REDUCER WHERE SMALL END IS 2 1/2" AND 
LARGER. 

3.USE FOR PROCESS DRAIN. 
4.EQUIP VALVE WITH LOCKING DEVICE WITH NOT LESS 

THAN 3/8" DIAMETER HOLE FOR LOCK. 
5.VALVE HANDLE STEMS SHALL PROTRUDE 

SUFFICIENTLY THROUGK PIPE ISULZTlON TO ALLOW 
VALVE OPERATION WITHOUT HAND ABRASION OR 
PINCHING. 

VALVES. 

VALVES. 

6.USE THREADED ENDS FOR % " SAND MONITORING 

7.PROVlDE THREADED ENDS FOR % "  SAND MONITIORING 

8.PROVIDE VALVE WITH POSITION LlMlT SWITCHES AS 
FOLLOWS : 

A. ENCLOSURE SHALL BE NEMA TY?E 4. 
6. MECHANICAL ARM SHALL BE LEVER TYPE WiTH 

NOTES 

A 
OF 4 

REV 

C. OUTPUT CONTACTS SHALL BE "DRY" CONTACTS 
SPDT RATED 5A CONTINUOUS CURRENT, I 20 V AC, 60 

15060  
[AI ?age 3 of 5: 



MATERIAL CODE A 
BRANCH CONNECTION CHART 

4 4 8 6  

Run Size 

Legend 

SOL = Sockolet 
SRT = Socketweld Reducing Tee 
STI = Sockolet Tee w/Insert 
SWT = Socketweld Tee 
WOL = Eeldolet 
WT = 3uctweld Tee 

Date: 0 8 / 2 9 / 0 2  

Rev. : 0 

4)(PO206 
15060 
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RPING MATERIAL DATA SHEET MAT'L CODE B 
PAGE 7 OF i 

LTING: CLASS 150 
\TERIAL: PVC 

CODE 
dUMSER 

ENCODER 

: e :  08/29/02 
J .  : 0 

~~ 

SIZE 
FROM TO 

1 "  15 -8" 

CORROSION ALLOWANCE: NONE 
PRESSURE LIMIT: 100 psig 
TEMPERATURE LIMtT: - 2 O O F  TO 140°F  

DESCRIPTION 

304 STAINLESS STEEL, ASTM A7 93, GRADE 88, CLASS 1, 
WITH HEAVEY HEX NUTS ASTM A1 94, GRADE 8MN. 

NOTES 

. PVC DROP PIPE TO SE CERTAINTEED'S "CERTA-LOK", 
UTILIZING COUPLING!SPLINE LOCKING DESIGN SYSTEM. 

USE THREADED AND "CERTA-LOK" FITTINGS WHERE 
SHOWN ON D8AWINGS. 

NOTES REV 

15050 
[331 Page I of 1 



ATTACHMENT B 
MASTER VALVE LABEL LIST 

D a t e :  0 8 / 2 9 / 0 2  
Rev. : 0 

15059 



Valve # Label Line 1 

GW- SFESII -V-404 

Label Line 2 

EW 30 AVV Isolation Valve 

GW- SFESll -V-397 

GW- SFESll -V-399 

P&ID Number 

95X-5500-N-02109 

GW- SFESII -V-398 

GW- SFESll -V-400 

EW 30 Check Valve 

EW 30 Sample Throttling Valve 

MASTER VALVE LABEL LIST 

95X-5500-N-02 1 09 

95X-5500-N-02 1 09 

Well House 30 

EW 30 Sample Isolation Valve 

EW 30 Discharge Header Isolation Valve 

95X-5500-N-027 09 

95X-5500-N-02 1 09 

EW 30 Treatment Header Isolation Valve 95X-5500-N-02109 GW- SFESll -V-401 

GW- SFESll -V-402 

z 3  1 GW- SFESll -V-403 EW 30 Treatment Header Cleanout Isolation 
Valve 

95X-5500-N-027 09 

V405 GW- SFESll -V-405 EW 30 PIT Isolation Valve 95X-5500-N-02109 

Well House 31 

AVV-30 I GW-SFESII -AVV-30 EW 30 Air Vacuum Valve 1 95X-5500-N-02109 

Valve # 

V414 

Label Line 1 Label Line 2 P&ID Number 

GW-SFESII-V-414 EW 31 AVV Isolation Valve 95X-5500-N-02109 

V407 

V409 

V408 

1 i I V416 GW-SFESII-V-416 1 EW 31 Hose Connection Isolation Valve I 95X-5500-N-02109 I 

GW-SFESI I-V-407 EW 31 Check Valve 95X-5500-N-02109 I 
GW-SFESII-V-409 EW 31 Sample Throttling Valve 95X-5500-N-02109 

GW-SFESI I-V-408 EW 31 Sample Isolation Valve 95X-5500-N-02109 

11 AVV-31 I GW-SFESII-AVV-31 I EW 31 Air Vacuum Valve ~ ~~ 195X-5500-N-02109 1 

- 

V410 GW-SFESII-V-410 

V412 GW-SFESII-V-412 

V411 G W-SFESI I-V-4 1 1 

Date: 0 8 / 2 9 / 0 2  
X e v .  : 0 

EW 31 Discharge Header Isolation Valve 95X-5500-N-027 09 

EW 31 Discharge Header Cleanout Isolation 
Valve 

95X-5500-N-02109 

EW 31 Treatment Header Isolation Valve 95X-5500-N-02109 

15060 
Page I of 3 

V413 1 GW-SFESII-V-413 

V415 GW-SFESII-V-415 

EW 31 Treatment Header Cleanout Isolation 
Valve 

95X-5500-N-02109 

EW 31 PIT Isolation Valve 95X-5500-N-02109 



Valve # Label Line 1 Label Line 2 

V424 GW-SFESll-V-424 EW 32 AVV Isolation Valve 

V417 GW-SFESII-V-417 EW 32 Check Valve 

P&ID Number 

95X-5500-N-027 09 

95X-5500-N-02109 

~~~~ ~ 

EW 32 Sample Isolation Valve 

EW 32  Discharge Header Isolation Valve 

95X-5500-N-02109 

95X-5500-N-02109 

EW 32  Treatment Header Isolation Valve 

EW 32 Discharge Header Cleanout Isolation 
Valve 

1 95X-5500-N-02109 1 

95X-5500-N-02109 

EW 3 2  Treatment Header Cleanout Isolation 
Valve 

95X-5500-N-02 109 

V425 GW-SFESll-V-425 EW 32 PIT Isolation Valve 95X-5500-N-02109 

Valve # 1 P&ID Number Label Line 1 Label Line 2 

V I  24 GW-SFES-V-124 EW 15A Sample Throttling Valve 95X-5500-N-02109 

V127 I GW-SFES-V-121 EW 15A Check Valve 95X-5500-N-02109 

V I  23 

V127 

GW-SFES-V-124 EW 15A Sample Isolation Valve 95X-5500-N-02109 ~ 

GW-SFES-V-127 EW 15A Discharge Header Isolation Valve 95X-5500-N-02109 

V I  28 GW-SFES-V-128 EW 7 5A Discharge Header Cleanout Isolation 95X-5500-N-02109 
Valve 

V125 GW-SFES-V-125 EW 15A Treatment Header Isolation Valve 95X-5500-N-02109 

V I  26 1 GW-SFES-V-126 EW 15A Treatment Header Cleanout Isolation 
Valve 

95X-5500-N-02109 

V I  22 GW-SFES-V-122 EW 15A PIT Isolation Valve 9 5X-5 500-N-02 1 09 

c- 4 4 8 6  MASTER VALVE LABEL LIST 

Well House 32 

GW-SFESII-V-419 EW 32  Sample Throttling Valve I 95X-5500-N-02109 11 V419 

V418 GW-SFESII-V-418 

V420 GW-SFESII-V-420 

V42  1 GW-SFESI I-V-42 I 

V422 GW-SFESll-V-422 

~~ ~ 

~423-1 GW-SFESII-V-423 

AVV-32 I GW-SFESII-AVV-32 I EW 32 Air Vacuum Valve I 95X-5500-N-02109 I 
~~~ ~~ 

Well House 15A 

Date: 0 8 / 2 9 / 0 2  
R e v .  : 0 

1500'0 
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. ' f  , 
MASTER VALVE LABEL LIST 

Valve # Label Line 1 1 Label Line 2 P&ID Number 1 

4486 

I V410 1 GW-IW-V-410 1 IW 29 ARV Isolation Valve I 95X-5500-N-02110 11 

~ 

ARV-20 GW-IW-ARV-20 IW 29 Air Release Valve 1 95X-5500-N-02110 11 

Valve # Label Line 1 Label Line 2 P&ID Number 

V410 GW-IW-V-410 1 IW 29 ARV Isolation Valve 95X-5500-N-02110 

V412 GW-IW-V-412 IW 29 Sample Throttling Valve 95X-5500-N-02110 

1 V411 GW-IW-V-411 IW 29 Sample Isolation Valve 95X-5500-N-021 I O "  

V408 G W-l W-V-408 IW 29 Header Isolation Valve 95X-5500-N-02110 

V413 GW-IW-V-413 IW 29 PIT Isolation Valve 95X-5500-N-02110 

I 

~~ 

I 
1 

V412 GW-IW-V-412 IW 29 Sample Throttling Valve 95X-5500-N-02110 

V411 GW-IW-V-411 IW 29 Sample isolation Valve 95X-5500-N-021 I O "  

V408 G W-l W-V-408 IW 29 Header Isolation Valve I 95X-5500-N-02110 

l 'V413 GW-IW-V-413 IW 29 PIT Isolation Valve 95X-5500-N-02110 

V409 

V414 

ARV-20 

Injection Well 16 

GW-IW-V-409 1W 29 Header Isolation Valve 95X-5500-N-02110 I 

GW-IW-V-414 IW 29 Sand Content Test Port Valve 95X-5500-N-02110 

GW-IW-ARV-20 IW 29 Air Release Valve 95X-5500-N-02110 

V409 

V414 

GW-IW-V-409 1W 29 Header Isolation Valve 95X-5500-N-02110 1 
GW-IW-V-414 IW 29 Sand Content Test Port Valve 95X-5500-N-02110 

Valve # 

V424 

V426 

V425 

Label Line 1 Label Line 2 P&ID Number 

GW-iW-V-424 IW 16 ARV Isolation Valve 95X-5500-N-02110 

GW-IW-V-426 IW 16 Sample Throttling Valve 95X-5500-N-02110 

GW-IW-V-425 ' I IW 16 Sample Isolation Valve 95X-5500-N-02110 

V422 

V427 

004p211 
Xev. : 0 Page 3 of 3 S'~SII/~ES434G/S3500 
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1 

GW-IW-V-422 1W 16 Header Isolation Valve 95X-5500-N-02110 

GW-IW-V-427 IW 16 PIT Isolation Valve 95X-5500-N-02110 

V423 

V428 

G W-l W-V-423 IW 16 Header Isolation Valve I 95X-5500-N-02110 I 
GW-IW-V-428 IW 16 Sand Content Test Pon Valve I 95X-5500-N-027 10 I 

Valve ?? Label Line 1 

V417 GW-RE-INJ-V-417 

V419 GW-RE-INJ-V-47 9 

V418 GW-RE-INJ-V-418 

V415 GW-RE-INJ-V-415 

Label Line 2 P&ID Number 

RE-INJ POND ARV Isolation Valve 95X-5500-N-02110 

RE-INJ POND Sample Throttling Valve 95X-5500-N-02110 

RE-1NJ POND Sample Isolation Valve 95X-5500-N-02110 

RE-INJ POND Header Isolation Valve 95X-5500-N-027 10 

V420 

V416 

ARV-21 

GW-RE-INJ-V-420 I RE-INJ POND PIT Isolation Valve 95X-5500-N-02110 

GW-RE-INJ-V-416 1 RE-INJ POND Header isolation Valve 95X-5500-N-02110 

GW-RE-INJ-ARV-21 RE-INJ POND Air Release Valve 95X-5500-N-02110 



PART 1 

1.1 

A. 

1.2 

A. 

3. 

C .  

D. 

1.3 

A. 

1.4 

A . 

Tr 
L. 

SECTION 15090  
PIPING SUPPORTS AND ANCEOX 

GENERAL 

SECTION INCLUDES 

Piping supports, anchors, a d  accessories. 

RELATED SECTIONS 

Section 01010 - General Requirements. 

Section 01011 - Submittals. 

Section 09900 - Fainting. 

Section 15060 - Pipe, Fittings, Valves, and 
Accessories. 

REFERENCE DRAWINGS 

See Sectior, 01012 for t h e  Schedule of Drawings. 

REFERENCES 

Anerican Society f o r  Testhg and Materials (ASTE): 
1. ASTM A36/A36M-97 Starrdard Specification for 

Carbon Structural Steel. 

American Welding Society (AWS) : 
1. AFiS A5.1-91 Specificacion f o r  Carboz Steel 

Electrodes for ShieleeC Nietal 
Arc Welding. 

Steel. 
2. AKS Dl-1-98 Structural Welding Code - 

Manufacturers Standardization Society (NiSS) : 
1. MSS SP-89-98 Pipe Hangers and Sx2ports - 

FabricacioE and Installation 
Practices. 

Date: 08/29/02 
2ev. : 0 

15030 000212 
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1.6 

A .  

1.7 

A .  

SUBMITTALS 

2rovide subnittals as required by Sec-Lior: 01011. 

Welder and procedure qualifications, qualification 
records, and welding procedure specifications. 

QUALITY ASSURANCE 

All pipe supports and auxiliary steel shall be of 
bolted or welded construction conplying with MSS SP-89. 
Welded construction shall comply with AWS D1.1. 

DELIVERY, STORAGE, AND HANDLING 

Storage and Handling 
1. Piping support materials and pipir!g hanser syscens 

shall be stored off che ground and hanelec with 
care so that physical damage to the materials does 
not occur. 

2. Care shall be caken in the storage and handling of 
all piping support xateriais and pipe hanger 
systems so that corrosion or contamination by 
grease, moisture, or other foreigr! matter does not 
occur. 

3. Welding rocs and electrodes shall be storee, 
handled, and icencified at all times to ezsure the 
use of the proper welding rod. 
for the storage of low-hydrogen welding roes nust 
be used to maintain storage humidity. 

Electrode ovezs 

PART 2 PRODUCTS 
2.1 PRODUCTS/EQUIPMENT 

A. All furnished materials and eqaipmenz s h l l  Be 
- .  . delivered clean, undamaged, aEd ir: good c~ncician. 

2.2 MATERIALS 

A. ASTM A35 sceel shall be med for all place and 
structural shape support components. 

Date: 08/29/02 
R e v .  : 0 

15099 
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2.3 FABRICATION 

A. Welding 
1. All welding shall be in accordaxe with AWS D1.l. 

B. Shop Assert-bly 
1. Any parts made in the supplier’s shop shall be 

conpletely shop assembled, as far as practical, 
prior to shipmeEt to the site. 

C. Shop/Factory Finish 
1. All carbon steel parts shall be painted in 

accordance with the requirements of Section 0 9 9 3 0 .  

2.4 LABELING 

A. Prodcc t Marking 
1. Ali welding rods and electrodes shall be 

identified with at Least one inprint per rod 
show in^; an AWS classification nuher in accordance 
with AWS A5.1. In addition, welding rods 1/8-i:ch 
diameter and over shall be marked or stamsed with 
positive identification marks at intervals of not 
move than 18 inches. Such narks shall be clearly 
Cistinguishabie and shall include the 
classification nurrber of the welding rod and the 
zrade designacion of the manufacturer. Filler 
metal requirements shall conforn: to AWS A5.1. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. The Subcontractor shall perform all qLa2ity- control 
visual examinacions. The Subcontractor s h a ~ ~  give 
TLUOR ZEFWALD written notice before a visual 
examination can be performed. 

7 -  

. . *  - .- II  

Date: 06/29/02 
iiev. : 0 

000214 
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4 4 8 6  

3.2 

A. 

3. 

3 . 3  

A .  

PREPARATION 

Protection 
1. All welding/fabricating activities shall be 

protected f r o m  inclement weather at all times. 

?rimer Application 
1. All structural steel pipe supporc material systems 

shall be prime coated after fabrication. 
items that are painted as standard by the 
manufacturer do nor reqire prime coating. 
shall be in accordance with Section 09900. 

The 

Primer 

ERECTION/INSTALLATION/APPLICATION 

Installation 
1. Swport components shall be installed in 

accordazce with details shown on the pi2ing 
drawings - 
Sup2orcs shall be irrstallec at the  locacions shown 
on the pip ing  drawings. 

2. 

3ate: 08/29/02 
Xev. : 0 

END OF SECTION 

4300215 
15090 
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SECTION 15160 
PUMPS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Submersible motor-&riven w e l l  puzps ( N o s .  PMP- 30,31,32 
and 15A. NOTE: PUMPS HAVE BEEN PRE-PURCHASED BY FLUOR 
FERNALD AND WILL BE TURNED OVER TO CONTRACTOR FOR 
ASSEMBLY TO MOTOR AND INSTALLATION IN WELLS. 

1.2 

A. 

B. 

C .  

1.3 

1.4 

D. 

A .  

A. 

1.5 

A . 

3. 

C .  

RELATED SECTIONS 

Seczion 01000  - General Recpirements. 

Section 0 1 0 1 1  - Submit ta l s .  

Sect ion 16483 - Variable Frequency Drives. 

Sect ion 15171 - Xotors Driven by Variable  Frequency 
Drives.  

REFERENCE DRAWINGS 

See Sect ion 01012 fo r  t h e  Schedule of Drawings. 

REFERENCES 

Eydraulic I n s t i t u t e  Standards. 

SUBMITTALS - NON-APPLICABLE FOR THIS SECTION 

Provide submi t ta l s  as r equ i r ed  by Sec t ion  0 1 0 1 1 .  

Shop drawings s p e c i a l l y  prepare2 f o r  t h e  p r o j e c t ,  
including anchor s e t t i n g s ,  s i z e s ,  a d  l o c a t i o n s .  

Producz Daca: Sr?bmit a t m i c a l  performance c-xve for 
each punp nodel suppliec?. Afcer z e s t i n g ,  submit 
c e r t i f i e d  pump curves,  showing serformance 

Date: " 0 8 1 2 9 / 0 2  
R e v . :  0 

15160 
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4 4 8 6  . *. 

D .  

E. 

F. 

1.6 

A. 

1.7 

A. 

3. 

PART 2 

2.1 

A . 

characteristic with pump and system operating point 
plotted including minimum and maximum sustainable flow 
for all pumps. 
curve. Pump curves shall be ir, accordance with 
Sydraulic Institute Standards. 

Include net positive suction head 

Certificates: Alignment certification, certificates of 
confomance to specirication requirements, and 
certificates guaranteeing perfornance at design point. 

. r .  

Installation instructions, start-up and troubleshooting 
instructions, operational and maintenance Cata, 
lubrication instructions, and spare parts list. 

Shop testing procedures and test reports. 

QUALITY ASSURANCE 

The Quality Assurance Plan of the Subcontractor shall 
be submitted to FLU03 FEWALD for approval prior to the 
start of installation. 

DELIVERY, STORAGE, AND HANDLING 
+ 

Store in a clean, dry place and ?rotect frox weather 
prior to Installation. Provide protection froiri weather 
and from damage duriEg storage and cransit to wells. 

Once pumps have been turned over to contrxtor, 
contractor is to bear the responsibility for the care, 
handling, transportation and installatioc of the purr.ps. 

PRODUCTS 

MANUFACTURER 

Byron Jackson, , Submersible Kotor Pumping Unit, 
Model glOMQL, 5 stage 

Date: 08/29/02 
Rev.: 0 
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2.2 

A. 

B. 

2.3 

A .  

2 - 4  

A .  

B .  

C .  

PART 3 

3.1 

A. 

EQUIPMENT 

General Construction Requirements 
1. The balancing of the rotating parts, scacically 

and ayr-amically, shall be in accordance with the 
manufacturer's standards. 

?an?s and. Well ? ip ing  Materials 
1. See Actachrnent A, Pum? Data Sheet. 

FABRICATION NON-APPLICABLE FOR THIS SECTION 

P r i o r  to shipment, the ?uirp/Rotor assembly shall be 
cleaned of all dirt, dusz, grease, grime, weld spazter, 
and other foreign material. Pumps shall be primed and. 
painted in accordarxe with xanufacturer's standard 
finish. Lqy open er,d conneccions shall be sealed c o  
prevent the entrance of foreign naterial. 

SOURCE QUALITY CONTROL NON-APPLICABLE FOR THIS SECTION 

Each pump shall be tested in the manufacturer's shop in 
accordarxe with Hydraulic Institute Standards. 

The Subconcraccor shall submit shop testing 2rocedures 
to FLUOR FERWALD f o r  approval. Testing shall not start 
antil t h e  testing procedure has bee? approved Sy FLUOR 
FEWALD. 

Test will Se witrressed by FLUOR 2ERIWALD. The 
Scbcontractor shall provide nocice to FLUOR FSXiiALD 2 
weeks pr io r  to the test. 

EXECUTION 

SCHEDULES 

For pump data, see Attachment A .  

.. 3 .  t 

Daze': '0 8/ '2  9/ 02 
Rev. : 0 
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3.2 

A .  

B. 

C .  

3 . 3  

A .  

3. 

C. 

3 . 4  

A .  

ERECTION/INST&LATION/APPLICATION 

The installation of the eqJipment specified ana shown 
OR the drawings shall be in accordance with the 
manufacturer's instructions. 

A copy of the rnarxfacturer's installation instructions, 
start-up azd troubleshooting instructions, operation 
and maintenance data, lubrication instructions, and 
spare parts list will be available at the site. 

Fluor Fernald will provide services of a Faccory 
Service re2resentative to oversee the installation, 
start-up, and testing of the pumps. 

FIELD QUALITY ASSURANCE 

Tests: 
by the Subcontractor after installacion. 
results are unsatisfactory, the Subcontractor shall 
adjust or replace the equipment co meet t:?e 
specification requirements and retest the equipment. 

Acceptance operatin5 tests shall Se performed 
If the 

Inspection: 
F 3 F W G D  of testing and insr>ectior? activities prior to 
the start of all tests and inspections. 

The Subcontractor shzll r-otify FLUOR 

Testing shall not s t a r t  uctil the tescins procekre has 
been approved by FLUOR Z'ERNALD. 

DEMONSTRATI ON 

Date: 08/29/02 
3ev.z 0 

END OF SECTION 
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64486 
SUBMERSIBLE PUMP DATA SHEET 

IP NAME: Submersible Pump 1 ECUIP. NO.: PM?'s-30,31,32,75A 1 PROJECT ORDER: 53600 

JECT TITLE: South Field Exrraction System Phase II QUANTITY: -. 
LWING NO.: 

E PUNIP: Submersible TYPE DRIVER: Submersible Byron Jackson SUPPLY W:?GMP: (Note 7 i  

95X-5500-N-02 i 09; 95X.5500-G-02063; 95X-5500-(3-02069 

Electric motor wivar. freq. Drive 

OPERATING CONDITIONS 

ID PUMPED: Groundwaier pH Range: 7 t o  9 TSS: 3 mg!L 

tGN CAPACITY: 500 gpm Range: 300 gpm to 500 gprn 

,D AND WELL DATA: 200 f t  

PUMP SPECIFICATIONS 

E PUMP: 

,GES: Multistage RPM: Maximum 3,600 

CIENCY: Minimum 70% TYPE I.MPELLER: Closed 

Submersible pump, aboveground discharge, variable speed (Note 5) 

CONNECTIONS 

:HARGE: 6' Flanged, abovegroucd (Well K 7 5A requires Pitless Adaptor) 

CONSTRUCTION MATERIALS 

:HARGE COLUMN: 6' 314 Stainless Steel, threaded and coupled connections (Note 1) 

.UMN LINE SHAFT: NIA 

RINGS: 

VL ASSEMBLY: 

ELLER: B:OZZe INIPELLER SHAFT: Srainless S:eel 

ET STRAINER: Corrosion-resistan: (No:e 3) 

FACE PLATE: 

TER LEVEL INDICATOR: (Note 4 

.ESS ADAPTOR: 

Wate: lubricated rubberbronze for bowl; grease or oil 1ubrica:ed ih:us; bearing. 

Enameled cas: iron (Note 21 

Sreel wi:h 90" elbow, G'discharge, well v e x  and i - inch opening for ?L-inch chlorine injection tube. (Pumps 30,31, & 32 only) 

Applicable i o  Pump i 5A only (See note 81. 

ELECTRIC MOTOR 

VOLTS PHASE HEAT2 HP NON-OVERLOAD CLASS GROUP RPM TY?E 

460 I 3 I 60 1 40 1 YES 1 Variable I Totally Enclosed for Submersible I 

Service 
(Note 61 I Max 1800 

I 

I 

I 

6ARKS: 

Note 1 : Discharge column shall be supplied in maxmurn 1 O-!oo;-long inte:changeable sections; 
plus one spare 5-:oot-long section for each pump to allow for fie!d adjusment. Column shall be constructed of 315 Stainless Steel. 

NoTe 2: Bowl assemblies shall be inte:ckangeable for ai! pumps. 

Note 3: Ne: inlet area of strainer shal! Se ~reater  than or equai to four times suction area. I 
Noie 4: Provide 2-inch NPT Conneaion for water level ins;:ument in io3 of su:face plate. I 
Noie 5: There shall be no cri:ical speeds wirhin rhe normal operating range. I 
Noie 6: .Vo:or shail be controlled by a variable frequency drive. For additional derails, see Sec:ions 151 70 and 16.183. I 
Note 7: Pump , mo:or. and VFD may be procured from various vendors. f PUMPS. MOTORS AND FLATPOWER CABLES HAVE BEEN PRE 

PURCHASED BY FLUOR FERNALD AND WltL BE TURNED OVER TO THE CONTRACTOR FOR ASSEMBLY AND INSTALLATION.) 

Note 8: Provide carbon steel Pitless Adapter uci i  with 6' flanged discharge and provide opening for Yi inch chlorine injection :uSing. I 

re: 0 8 / 2 9 / 0 2  
v.: 0 

15160 
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SECTION 15170 
MOTORS 

PART 1 

1.1 

A. 

3. 

1.2 

A. 

3 .  

C .  

D. 

3 ?-. -. 

1.3 

A P* . 

1.4 

The 

A .  

GENERAL 

SECTION INCLUDES 

Low-volzage, three phase induccion motors. 

Low-voltage, single pnase induction motors. 

RELATED SECTIONS 

Section 01010 - General Requirements. 

Section 01011 - Submittals. 

Section 15500  - Heating, Ventilating, and. Air 
Conditioning. 

Section i6050 - Basic 3:lectricai Materials and Fethods. 

Section 16170 - Grounding and 3onding. 

REFERENCE DRAWINGS 

See Section 01012 f o r  the Schediiie of Drawings. 

REFERENCES 

latest edition of the following references shall be usee: 

Arnerican Bearing Manufacturers Association ( P 3 Y A )  : 
1. AB.W 9-90 Load Ratirrgs and Fatigue Life 

2. A?3m 11-90 Load. Ratings and Fatigue Life 
f o r  3all Searings. 

for Xoller searings. 

Date: 08/29/02 
Xev. : 0 

1 5 2 7 0  
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3. Institute of Electrical and Electronics Engineers 

1. IEEE 112-96 Standard Test Procedure for 
(IEEE) : 

Polmhase I~duction Xotors and 
Generators. 

C. Natiorral Electrical Manufacturers 3-ssociation (N3’4L.k) : 

1. N3YA MG 1-93 Motors and Generators , Rev. 4 - 

2 .  N E V I  MG 1 3 - 8 4  Frarne Assignments for AC 
Zune 1997. 

Integral-Xorsepower Induction 
Motors, X(1990). 

D.  National Fire Protection Association (NFPA) : 
1. NFPA 70-99  National Electrical Code. 

E .  Underwriters Laboratories, Inc - (LE,) : 
Y 1. clectrical Construction Materials Directory. 

1.5 SUBMITTALS 

A. Provide submittals as required by Section 01011. 

B. ?roduct Daca: Provide full load amps, impedances, 
nornal and short-circuit current ratiigs, NEYA frame 
size, and additional standard nameplate data. Zrovide 
efficiency and power factor for each of 1/2, 3 / 4 ,  m d  
full load. Provide dimensional enclosure details. 

C. Test Xeports: Indicate satisfactory com?letion of 
repired tests an6 ins2eccions. SuSmic results 
verirying performance in accordance with 1223 112. . C  

1.6 QUALITY ASSURANCE 

A. Conform to NFPA 70 and NEYA MGL. 

B. Motors shall be listed in the UL, Electrical 
Conscruction Macerials Directory, for the prpose 
ssecifiec ar,c indicated. 

Dilte: 0 8 / 2 9 / 0 2  
Xev. : 0 
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PART 2 

2.1 

A. 

2.2 

A .  

Date: 
Rev. : 

PRODUCTS 

MANUFACTURERS 

Acceptable Manufacturers: 
1. Reliance Zlectric. 
2. U. S. Motors. 
3. General Electric. 

EQUIPMENT 

General Construction and Requirements 
1. 

2. 

3 .  

4 .  

5. 

6 .  

7 .  

08/29/02 
0 

Electrical Service: Refer to related sections of 
the specifications and the drawings for required 
characteristics. Motors shall be suitable for 
driven equipment. 
Motors: Design for concinuous oseration at a 
tenperature of 40  aegrees C ambient, and for 
temperature rise in accordance with N 3 ? ?  MG 1 
limits for insulation class, service factor, and 
motor enclosure type. 
Visible Nameplate: Indicating nocor horsepower, 
voltage, phase, frequency, r p m ,  full load anps, 
locked rotor amps, frame size, manufacturer's name 
and moeel number, service factor, power factor, 
serial number, and bearizg numbers. Naneplate 
shall be szainless steel, permanently attached T-e 
the motor f raze - 
Electrical Connection: Conckit connectio-n- boxes, 
threaded f o r  conduit and ciesigned to allow for 90- 
degree step rotation of the conduit entrance. 
Oversize conduit boxes shall be provided. 
Motor Service Factor: Furnish motors with service 
factors required herein, Motor size ir?- kp shall 
be selected to serve the driven equipnecc over its 
full performance range as though the service 
factor were 1.0. 
Motor voltage shall be 115 V, single-?hase for 
motors 1 hp or less. Other motors shall be 460 V, 
three phase. 
Motors crawing less than 250  W that are intende2 
for intermiztent service may be gernane to 

15170 
3 of 7 

000224 
SF5SLI/XES4340/53503 



B. 

equipment manufacturer and need cot conform to 
these specifications. 

ratchets. Note that these pumps have hollow 
shafts - . .  

8. Provide vertical pun? motors with non-reverse 

Three Phase - Squirrel Cage Induction Motors 
1. 
2 .  
3 .  

4 .  

5 .  

6 .  

7. 

8. 

9. 

10 - 

11. 

12 - 
13. 
14 - 

15. 

Date:. 08/29/02 
Rev. : 0 

Motors shall be 460 V, three phase, 6 0  Hz. 
Motors shall have a 1.15 service factor or higher. 
The motor connection diagram shall be stainless 
steel, pernanently stamped and attached to the 
motor either inside the conduit box or on the same 
side as the conduit box. 
Starting Torque: To be matchec to the drive2 
equipment - 
Starting Current: Not to exceee six times full- 
load current. 
Power Output, Locked Rotor Torque, Breakdown or 
Pullout Torque: NEMA Desigr? B characteristics or 
as recpired by the driven equipnent. 
Design, Construction, Testing, and Performance: 
Confom to N2YA MG 1 for Design B motors or as 
required by the driven equipment. 
insulation System: Non-hygroscopic NEYA Class 7 
o r  better. 
Testing Procedure: In accordance with 1333 112, 
Test Method B. Load test motors to determine 
freedom from electrical o r  mechanical defects and 
Lor compliance with performance data. 
Motor Frames: NEYA MG 13 standard T-frames of 
steel, or cast iron with erid brackets of cast 
iron. 
Bearings: Grease lubricated, anti-friction ball 
bearings with housings equippee with plugged 
provision for prelubrication, 
A3YA 9 and XI, L - 1 0  life of 20,000 hours. 
Sound Power Levels: To XXYUi MG 1. 
Xotors shall be high-efficiency t ype .  
Motors shall be totally enclosed fan cooled 
(TEFC) - 
Nominal Efficiency: Meet or exceed values in 
schedules as given herein at full load and rated 

c 

rate5 for ~.linim.clm 

15170 000225 
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c .  

voltage when tested in accordance with 13E2 112. 

schedules as given herein at full load and rated 
voltage when tested i ~ )  accordance with IEEE 112. 

16. N o n i r ~ a l  Power Factor: Meet or exceed values in 

Performance Schedule: Three Phase - Standard 
efficiency, TEFC. 

Date : - ' 0 8 j 2 9 / 0 2  
Rev. : 0 

15170 000226 
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-- norse 
Power 3600 q n  1800 q m  1200 rprn 

1/6 - 1/3 1.35 1.35 1.35 

D. 

900 l rpm 

1.35 

E. 

1/2 I 1.25 1.25 

3/4 1.25 1.25 

For motors larger than 100 hp, provide manufacturer's 
standard high-efficiency motor. 

1.15 

1.15 
I 1.25 

1.15 

Sexvice Factor Schedule 

1 1.25 

>1 1-15 

1.15 1.15 

1.15 1.15 
I 1.15 

1.15 

Single phase motors shall conform to che following 
respective requirements. The driven ecruimnent - -  supplier 
shall furnish motor starter, motor type, 2r.C motor 
enclosure type suitable for t h e  applicacion. 
1. Single Phase Power - Split Phase ivlocors 

a. Starting Torque: Less / than 150 percent of 

b. Starting Current: Up LO seven cimes full 

c. Breakdown Torque: Approximately 200 percenz 

d. Drip-?roof %closure: Class A ( 5 0  degrees L" 

full load torqye. 

load current. 

of full load torque. 

tenperature rise) insulztion, N 5 Y A  service 
factor, prelubricated sleeve or ball 
bearings. 

temperacure rise) insuiation, 1 - 0 service 
factor, preiubricated ball j ea r inqs ,  T3PC. 

Single Phase Power - Permanent-Splic Capacicor 
Motors 
a. SLarting Torque: Exceeding I/.L? of full loa5 

- *  

e. Snclosed. Motors: Class A (50 degees C 

2. 

Date: 08/29/02 
Rev. : 0 

corque. 

current. 
5. Scarting Currest: Up to six times f u l l  load 

15170 
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PART 3 

3.1 

A .  

B. 

C .  

c. Multiple Speed: Through car>peC wlndings. 
d. Open Drip-Proof or Enclosed Air Over 

Enclosure: Class A (50 degrees C temperacure 
rise) insulation, minimum 1.0 service factor, 
prelubricated sleeve or ball bearings, 
automatic reset overload protector. 

3. Single ?base Power - Capacitor Start Motors 
a. Starting Torque: Three times full load 

torque - 
b. Starting Current: Less than five times full 

load current. 
c. Pull-up Torque: zip to 350 percent of full 

load torque. 
6 .  Breakdown Torque: Approximately 250 2ercect 

of full load torwe. 
e. Morors: Capacitor in series wich starring 

winding; provide capacitor-start/capacitor- 
run motors with two capacitors in parallel 
wieh run capacitor remainizg in circuit at 
operating speeds. 

tenperature rise) insulation, NWiA service 
factor, prelubricated bearinss . 

tenperature rise) - 

f. Drip-Proof Enclosure: Class A (50 degrees C 

g. Enclosed Motors: Class A (50 degrees C 

EXECUTION 

ERECTION/INSTALLATION/APPLICATION 

Install motors in accordance with manufacturer's 
instructions. 

Motors shall be Eiligned with the respective driven 
equipment as specified in related sectior,s. 

Excernal metai frames of motors and their res?eccive 
driven equipment shall be connected to gxcund 2s 
specified in Seccion 16170. 

END OF SECTION 

Date: 08/29/02 
Rev. : 0 

15170 
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PART 1 

1.1 

A. 

1.2 

A. 

B. 

1.3 

A. 

B.  

C .  

D 

4 4 8 6  

SSCTION 15171 
MOTORS DRIVEN 3Y VAIZIABLE FREQUZNCY DZIVES 

G E N E W  

SECTION INCLUDES 

Low voltage, three-phase indwtion motors for 
submersible mocor-driven well pumps PMP-30, 31, 3 2  and 
15A. NOTE: THE MOTORS €€AYE BEEN PRE- PURCHASED BY FLUOR 
.FERNALD ANI) WILL BE TURNED OVER TO THE CONTRACTOR FOR 
ASSEMBLY TO THE PUMPS AND INSTALLATION IN THE WELLS. 

RELATED SECTIONS 

Section 15160 - Pumps. 

Section 16483 - Variable Freqiiency Drives. 

REFERENCES 

Imtitute of Electrical and Electronics Engineers 

National Electrical 
1. NEMA MG 1-93 
2. NEMA PIG 13-84 

Standard Test Procedure f o r  
Polyphase Induction Motors and 
Generators. 

Manufacturers Association (NZYA) : 
Motors a ~ d  Generators. 
Frame Assignments f o r  AC 
Integral Xorsepower Inc?uctio~ 
Mocors. 

National Fire Proteccion Asscciation (NPPF-) : 
1. NTPA 70-99 National Electrical Code. 

Underwriter's Laboracories, Inc., (UL) : 
1. Zlectrical Construction Xaterials Directory-. 

Date: 08/29/02 
Rev. : 0 

15171 
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1.4 

A .  

1.5 

A. 

B. 

C. 

D. 

1.6 

A. 

B. 

1.7 

A 

SYSTEM DESCRIPTION 

This, section covers electrical motors reqxired for the 
operation of turbine puinps PMP-30,31,32 and 1 5 A  as 
described in Section 15160. 3ach motor shall be served 
and operated by a Variable Frequency Drive as described 
in Section 16483. Motor connections from che Variable 
Frequency Drives shall be accomplished by the 
installation subcontractor. 

SUBMITTALS - NON-APPLICABLE FOR THIS SECTION 

Submit manufacturer's installation instructions. 

Submit operation and maintenance data. 
assenbly drawings; bearing data, inclueing replacement 
sizes; and l-abrication instructions. 

inclitde 

Product Data: Frovide full load amp, impedances, 
normal and short-circuic current ratings, NEMA frame 
size, and additional standard nameplace data. Provide 
efficiency and power factor for each of 1/2, 3/4, and 
full load. Provide dimensional enclosure details. 

Test Reports: Ir_dica?e satisfactory com2letior- of 
rewired tests and inspections. Submit results 
verifying performance in accordance with L ~ L L  112. -711 

QUALITY ASSURANCE - NON-APPLICABLE FOR THIS SECTION 

Conform to NFPA 70 and NZYA MG 1. 

Motors shall be listed in the UL, Electrical 
Construction Materials Directory, for the purpose 
specified and indicated. 

WARRANTY - NON-APPLICABLE FOR THIS SECTION 

Warraney: Motors shall be warranted by the manufacturer 
covering materials an5 labor. 

Date: 08/29/02 
Xev. : 0 

15171 
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PART 2 

2.1 

A .  

PRODUCTS 

MANUFACTURERS 

Motor: Byron Jackson, lO-inch t m e  M, 4C. hp 4 pole, 
C60v, 3 phase, 60 cycle, 1770 r p m .  

PART 3 EXECUTION 

3.1 ERECTION/INSTALLATION/APPLICATION 

A .  

3.2 

A .  

B.  

C .  

install motors in accordance with manufacturer's 
instructions - ?liior Fernald will provide a Factory 
Service representative to oversee the 2re2aration and 
asserrbly of the motors co the prrnps and installation in 
the wells. Note: The electrical contractor shall 
connect the flat power cable (furnished by Fluor 
Fernald) t o  the motor. 

QUALITY ASSURANCE 

Performance Schedule: Three Phase - energy efficienz. 

Tests: Acceptance operating tests shall be peuformed 
by che Subconcractor after installation. 
results are unsatisfactory, the Subcontractor shall 
adjust or replace the equipment to meet the 
specification requirements and retest the equipmen:. 

If the 

Inspection: 
Fernald Construction Manager of testing and inspection 
activities at least 24 hours prior to the s z a r t  of all 
tests a-rld/or inspections. 

The Subconcractor shall notify the Fluor 

END OF SECTION 

Date-; ' 08/2.9/02 
Rev. : 0 
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PART 1 

1.1 

A. 

1.2 

A. 

B .  

C. 

D. 

1.3 

A. 

1.4 

A. 

GENERAL 

SECTION INCLUDES 

Pipe Insdation. 

RELATED SECTIONS 

SECTIOK 15250 
1 K S U L . T I O N  

Section 01000 - General Requirements. 

Section 01011 - Submittals. 

Section 15060 - Pipe, Fittings, Valves, and 
Accessories. 

rl & 4486 

Section 16855 - Heating Cables. 

REFERENCE DRAWINGS 

See Section 01012 for the Schedule of Drawinss. 

REFERENCES 

2 .  ASTM C534-94 

3 .  ASTM C552-91 

4 .  ASTM 01056-98 

American Society for Testing and Materials (ASTMJ: 
1. ASTN 3209-96 Standard Specificacion for 

Aluminum and 3-luminum-Alloy 
Sheet and Place. 
Standard Specificacion for 
Preformed Flexible Elascomeric 
Cellular Thermal Insulation ir! 
Sheet and Tubular Form. 
Standard specification for 
Cellular Thermal Insulation. 
Standard Specification for 
Flexible Cellclar Xaterials - 
Sponge or Zxpanded Ru5ber. 

- 

1.5 SUBMITTALS 

A. Provide sujmittals as required by Section 01011. 

1.6 DELIVERY, STORAGE, AND HANDLING 

Date: 08/29/02 
Xev. : 0 
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4486 
A. 

PART 2 

2.1 

A. 

B. 

C. 

D. 

E. 

-l 

2 .  

2.2 

Date : 
Rev. : 

Insulation Macerials 
1. Insulation materials shall be identified, 

inspected, controlled, and protected in a manner 
chat will enscre conformance wizh the referenced 
codes and standards. 
Care shall be taken in the storage and handling of 
all insulation material so thac contamination by 
grease, moisture, or other foreign matter does not  
occur. Insulation materials shall be store6 of f  
the gxound, protecced fron the weacher, a-n-d 
handled so that physical damage to che ir isulacion 
material does not occur. 

2. 

PRODUCTS 

MATERIALS 

Anti-concieEsation flexible cellular elastomeric 
insulation: Slit pipe or sheet insulation in accorciance 
with ASTM C534 Type I - Tubular and ASTM 91056, 22 - 
41. 

Cellular glass: Board and Molded (rigid) inorsar-ic 
maximcm "K" value 0.345 Bts-inch per hour per square 
foot per degree F at 7 5  degrees 2 ,  conforming to ASTX 
C552. 

Aluminum jacketing: Alloy 3003, I314 tenper, 0.02 inches 
thick, embossed, conforming to ASTM 3209. 

Zacketiq - Undersround Xeat Trace Aplications: 
Wrapping cor~~isting of pofyner modified bituminous 
compound. with Gmil, high-density, cross laminate 
polyethylene cos film and release paper backing, cotal 
thickness of 4 0  mills and permeability of less ehan 
.02 perm inches. 

Elbow insulation covers: Aluminum, Alloy 1100, E l 4  
temper , embossed - 

3eddi29 compocnd: Nonvolatile, 0.008 perm inch; service 
temperature range of -60 degree 3 tc 180 eegree F; 
application temperature 4 0  degree 7 to 1 0 0  degree ?.  

ACCESSORIES 
000233 08/23/02 15250 
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A .  Insulation Bands: Piping - 1/2-inch wide by 0.015-inch 
thick, 304 stainless steel bands. 

3. Adhesives: Fire-resistant adhesive shall be conpcible 
with insulazion. 

C. Screws: Number 8, Dy 1/2 inch, sheet metal t m e  302 or 
304 stainless steel. 

D. Wire: B&S Gage No. 16, annealecl, 302 or 304 stainless 
steel. 

PART 3 EXECUTION 

3.1 ERECTION/INSTALLATION/APPLICATION 

A .  Piping, which includes valves, fittings, and flanges, 
shall be insulated for all piping containing the 
suffixes 'ET" o r  'IC" in the pipe line number and as 
indicated o r  note6 on the drawings. 

9. 

c .  

D .  

E. 

F. 

Install materials in accordance with the manufacturer's 
instructions. 

Flanges shall have removable insulation to permit 
servicing of take-down joints. 
fabricated from segments of block insulation or from 
preformed sectional pipe covering and premolded 
conponents. 

- 

Removable covers may be 

Fill joints and seams with beddiq compound to form 
smooth surface. 

All insulation shall be szopped at a sufficient 
distance from flanges to permit ease of bolt removal. 
Insulation shall be beveled at a 45-degree aqle at 
this point. 

Install aluminum jacketing with screws on 3-hch 
centers on all fittings, and valves where bancirq is 
not possible. 

G. Labels indicating "asbestos-free" shall be atzached to 
the outside of all insulation, azjacen': to all sipi.nq 
identification labels. 

Date:, 0 8 / 2 3 / 0 2  15250 O O Q 2 3 4  
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r '  

P 

- 
Pipeline Type Material Minimum Jacketing 
Number Thickness 
Suffix ( inches) 

4 

H. 

i Anti- 
! condensation 
i 

I 
IC Flexible 

cellular 
elastomeric 

4 4 8 6  

ET (below Eeat trace Cellular glass 
grade 1 

Pipe Insulation 
1. All piping shall be tested in accordance with 

Sections 15060 and 16855 before installing 
insulation. 

r 

. .  
2. Piping, fittings, valves, and flanges shall be 

insulated as follows: 

' Feat trace I Cellular glass i I I I 1 ET 
i 
Polymer 
modified 

11/2 

bituminous 
compound 

3 .  Insulation shall be applied in a sinsle layer with 
joints tishtly butted and shall be secured in 
place with bands on 12-inch centers. Seal bucc 
joints and seams of anti-condensation insulation 
with adlesive. 

4.  Aluminum jacketing shall be applied directly over 
cellular glass insulacion (except underground 
a2plicazions) iviininum lap for lonsitudinal 
circumferential joints shall be 2 inches. The 
jacketing shall be secured in ?lace wich bands on 
9-inch centers. All banding shall have secured 
ends with no jagged edges. 

5. Premolded elbow insulation and aluminun elbow 
covers shall be used with cellular glass 
--- insulation. Aluminum jacketing shall be =sed fo r  
all other fictings, valves and flanges. 

6 .  La? all seams against weather 

Date: 08/29/02 
Rev. : 0 
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. .  , 4 4 8 6  

7 .  F in i sh  insu la t ior ,  a t  suppor ts ,  p r o t r u s i o n s ,  and 
i n t e r r u p t i o n s .  A t  p ipe  suppor t s ,  remove o n l y  
enough i n s u l a t i o n  t o  provide a snug r i t .  C .  

a .  

9 .  

I n s e r t s  s h a l l  be the  same t h i c k n e s s ,  macer ia l ,  and 
contour  a s  adjoining p ip ing  i n s u l a t i o c .  For  
i n t e r s e c t i o n  ac zees o r  o the r  equi?mect, use SLock 
o r  ctrrved segments. Miter c u t  zo fit r,eacly on 
t h e  s i x f a c e ,  wich j o i n t s  t i g h t l y  buctee. 
Seal j a c k e t i q  below ground p e r  manufacturer ' s  
recoinnendation. 

10. A l l  i n s d a t e 6  valves  and p ip ing  syscerns shzll be 
l abe led  i n  accordance with Secticr, 1 5 0 6 0 .  

END OF SECTION 

I .  . .  

Date: oa ' / i9 /02  
Z e v .  : 0 
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S3CTiON 15500 
ZEATING, VENTILATING, A??D AIR CO?JDITIONING 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A .  

B. 

1.2 

Furnish all labor, nacerials, equipment, and services 
Eecessary to construct, inscall, and tesr. the com2lete and 
operable heating and ventilation syscems as defiried in this 
specification and as shown on the Mechanical Utilities 
drawing. 

2. Inlet air damper. 
3 .  Electric unit heater. 
4 .  Controls. 

_ _  -l centrifugal fans. 

Items furnished and installed Sy others: 
1. Electric power supply. 

RELATED SECTIONS 

A .  Section 01010 - General Xewirements. 

B. Section OlOli - Submittals. 

Section LO211 - Metal Wall Louvers. ,-i L .  

D. Section 15170 - Motors. 

1.3 REFERENCE DRAWINGS 

A .  See Section 01012 f o r  the Sc’nedLle of Drawings. 

DATE: 0 8 / 2 9 / 0 2  
REV: 0 

15500  
I of 6 

000237 

, SFZSf I /XZES4 30 O/ 53 6 00 



1.4 

A. 

3. 

C. 

D. 

1.5 

A. 

1-6 

A. 

B.  

REFERENCES 

Air Movers and Controllers Association (LMCA):  
1. AMCA 99-86 Standards Xandbook. 
2. AMCA 210-85 Laboratory Mechods of Testins Fans f 

3. AMCA 300-85 Reverberant i i oom Mechod f o r  SouEd 

4 .  AMCA 301-90 Methods for Calculating Fan Sound 

Rating. 

iesting cf Tans, Revised 1987. 

Ratings from Laboratory Test Data. 

c1 

Arnerican Bearing Manufacturers Association ( I S Y ? )  : 
1. ABYA 9-90 Load Ratings and aatigue Life for Ba 

Bearings. 

National Fire Protection Association (NFPA) : 
1. NFPA 70-99 National Electrical. 
2. NFPA 90A-96 Standard for Installation of Air 

Conditioning and Ventilating System 
(National Fire Code, Vo1.4). 

Underwriters Laboratories, Inc. (UL): 
1. UL 705-94 UL Standards for Safety Power 

Ventilators, 5-th Edition. 

SYSTEM DESCRIPTION 

The design basis for ventilation is to provide air for 
cooling in sunmer to maintain a inaxinurn of 100 degrees F 
sunmer design ternperature in the well houses. The desi51 
basis for heating is to maintair! a mininun of 50 degrees 
winter design temperature in the well houses. 

SUBMITTALS 

Provide subinittals as reqilired by Section 01011. 

Data on centrifugal fans and accessories, ir.clucir?g fan 
curves, sound power levels, azd electrical characteristic 
and cor,nection requirements. 

Date: 08/15/02 
Rev. : 0 
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b . .  4,) i.; I .: .> 

1.7 

A. 

3 .  

1.8 

A .  

B. 

C .  

1.9 

A .  

PART 2 

2.1 

A. 

QUALITY ASSURANCE 

All eqaiprrent operations and testing of materials shall be 
in compliance with NFPA 70 and UL 705. 

All internal compo,.zents shall be laSeled with nanufactzrer's 
name, serial number, and/or power racing inEormation. 

DELIVERY, STORAGE, A N D  HANDLING 

SFipment shall be stcred in a clean, dry ?lace and 
protected from weather prior to shipment. Provide 
protection from weather and fron damage during transit. 

Loose items shall be tagged and delivered in a standard 
commercial package. The package shall be protected from the  
weather; climate conditions including temperature anci 
humiciity variations; dirt ard dust; and other contaminants 
that could adversely affect assembly and operation of -,he 
fans. 

Frotect motors, shafts, and bearir,gs from weather and 
constrxtion dilst o r  any ocher physical damage. 

PROJECT CONDITIONS 

The design is based on zhe following outdoor design 
conditions: 
1. Summer: 92 degrees 3 95/73 degrees F Wb. 
2. Winter: 1 degree 3 D5. 

PRODUCTS 

EQUIPMENT 

Siltewall Mount Cenzrifugal Fans (for ?an Data see Attachxent 
A) 
1. General 

a. Performance Ratiqs: Cozform to AMCA 210 ace bear 
the F-VCA Certified XatFq Seal. 

Date: 08/15/02 
Zev. : 0 
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b. Sound Ratings: AMCA 301, tested to AMCA 300, a: 

C. Fabrication: Conform to AWCA 9 9 .  
d. G’erformance Base: At 580 feet elevation. 
e. Temperature Limit: ivaximum 150 cesrees 2 .  
f .  2erfomance: See attached data sheet. 

a. 

bear AMCA Certified Sound Xating Seal. 

2 .  Wheel and Housing 
. - .  All Aluminum housing with backward inclined all 

aluminurn wheel. 
3. Bearings and Drives 

0. Accessories 
a. Bearings: Permanently lubricated ball bearings 

a. Backdraft Danper: Frame shall be aluinin~m, and 
blades shall be aluninum with felz strip 02 

closing edges. 
b. Wall-Mounted Collar/Flange: Eeavy-gage steel 0: 

aluminum with thermally fused polyester finish. 
c. Tan Guard: OSHA motor side gutard. 
d. Bird Screen. 

shall be galvanized steel, and blades shall be alunii 
with felt strips 02 closing eciges. 
operated from 120-volc source. 

data sheet) 
a. Notor: Shall conform to Section 15170. 
b. Wiring Termination: Wovide terninal lugs to 

5.  Inlet Air Damper: Heavy-ducy motor operated. Frame 

Motor shall Se 

6 .  Electrical Characteristics and Con2onents (see attac! 

match branch circirit conductor quar?,zities, size, 
a d  materials indicated. Enclose terninal lugs 
ternir.al box sized according to N?PA 7 0 .  
Wiricg terminations shall be sized to conform tc 
NFPA 70 

c. 

7. Manufacturers 
a. Cook, Inc. 
b. Hartzell, Inc. 
c. Greenheck, Inc. 

B. Electric Xorizontal Discharge Unic Heaters 
1. Electric Unit Eeaters Data Sheet 

Date: 08/15/02 
Rev. : 0 
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C. 

Date : 
?.ev. : 

I T a g  Number 1 UH-(30,31,32) 
I I 

I I 
!Air flow, cfm , 400 

3.3 ! I Heater capaciEy, kw 

1 ?an motor, hp 
j Electric power i 4 8 0 / 3 / 6 0  

i 
~ Volts/phase/Ez i 

i 
I 

i 
I 
i Yes 

Horiz. 1 Arrangement 

I Built-in thermostat 
I 

~~ 1 Eand-off-auto switch 
i w/heater contactor 

yes i I 1 Wall mounting bracket 
I I 
2. Manufacturers: 

a. Berko, kV- Series, Horizontal Unit Eeater, 
Model #HW-AA-348.  

- Controls and instrumentation 
I. 

2. 

08/15/02 
0 

Thermostats ( T )  : 
Single-stage room thermostats with terqerazure 
operating range 50 degrees F to 100 degrees I shall be 
provided. Thermostats shall have heavy-duty contaccs 
suitable for 5 amp, 120V, single phase, 60 Hz 
operation. Contacts shall be dry contact isolated from 
grounci. Units shall include integral chermometer. 
Znclosure shall be indoor type. Unics shall be bellows 
actuated ar,d shall have removable set poinc adjust 
knob. 
a. Manufacturers 

1) Honeywell, Inc. 
2) Johnson Control, Inc. 
3) Mercoid Corporation. 

Motor for dampers: 
Two position spring-return motors to operate dampers 
are normally close?, operate on line voltage (120 V) 
with internal transformer. 

15503 
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008241 



4 4 8 6  

a. Manufacturers 
I) Honeydell, Inc. 
2) Johnson Control, Inc 
4). Mercoid Corporation. 

PART 3 EXECUTION 

3.1 INSTALLATI ON 

- A .  install all equipment as shown on the cor?tract erawings a: 
in strict accordance with manufacturer's installation 
instructions. 
requirements of NFPA 9OA. 

Ventilation system shall comply with the 

B. Unit heaters shall be started by thermostat set at 50 
degrees 3 ,  o r  manually. Exhaust fans shall be started by 
thermostat set at 1 0 0  degrees ?, or manually, and shall b 
interlocked with intake sir dampers. 

END OF SECTION 

Date: OE;/15/02 
3ev. : 0 
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I I I  I I " I  I I I 
> I  1 I I  1 1 5 1  I I 

Pkvation rt' 580 ~ n m k u i o n  0 indoors ~ u u i o o s  Ambient Temp Min Max - 92 "F - 
Max 100 O F  Vol 675 SuticPressure 0.2 in. WG(I) ;asTempDc;ign 100 "F Min 1 "F 

%n Inkt Dersiv I b / a  f., k i p .  Oullcr Vel fpm (= 10%) .Uow So& Lcvc! dX2) 
;eniceT] Continuous tnscmincnr Environmm: RelCIean 0 Dvwy OAC: 

10ucia cu' ~ d e t  Singie Doublc I. 1 Sin$' Wid:h 0 Doubk Wid* 
kangcmcar Wall Mount CcntrifixN Exhavsr Fan 
X v c  Dzect V.BC!~ (3~4)(j)  I-J ahc: 

'anHou:- 5 Standud Othcr A!lAlumi.?l;m ~ ~ a r i a g ~ )  PiIiow BLOC:: ROEC: D Ed1 

lonncctk- a !?Jet 0 Fkged 0 Sliwn a Split Howiag  Solid ~ o u s i o p  a D k h  0 %&cd 0 Slipon 0 GrcSKLube O i l t u k  @ Obcr - ?cr.?lancn: 

0 Drain 0 Flanged ThdPipeCcpig Dixhrge Damper ~ Opposed %de Req a Ycs FJ so 
\cccssDoor BokCPktc  5 QuicliRckuc YCS a s o  
Mhcel(7) Ty;x BacLwud Inc! Forward curved ink' Damper Required \(a 5 No 

Other Ccntrifupsl Drive Direct Dircn CoipEr.:: 

h d a r d  a Other AllAicminrm 0 V-LW 0 Adjamb!+) 
Reqd 0 Yes s o  G*&-d(i) Rcquired Yes 5 s o  
~ Y p e  0 9  n c  Vibration - Irobwa Rcquircd YCS 0 s o  

SunCard 0 Omcr !soWdoc l3asc Required I-J YCS 5 s o  
Sc3[ Rcqui:cd yn: I-J so Paindag . Mfr Sundzrd E Yes 5 s o  

No Xoror and Drivc Wcat5e: Cove: Required Yes 0 No ~ u l x d o n  Clips Rcquircd u ye 

HcatSlingcr Required c] Yes @ So Other 

;crccnRcqd-Inic: Yes Xo Outlc: 0 Y a  S o  

9: Desist Tempcrnwc and Ekvatioc. 
'erfor=.mcc cltinp shall bc b w d  on cess madc ia accordmce wi't chc late% AMCA coda. 
i'-bcl: drivc SM! have a m i n i m a  of two bclu Jnd shal! bc r3tcO 2.5 c m a  raced mom; horxpowo. 
kdjusablc V-bclt drive shsu be adjuscable 10% sbovc and !W bc10~- daign fan rpm. 
<-Bel: W v e  ~ 3 r d  shall have a >in& Oiamctcr tachomcxr ta t  b l c  at drive m d  drivcn shaf.3. 
kfcr w Standard Yowr Spe&icatio?~ for mom: channcristia. 
Nhee! and shaft shaU bc mtical!y and dynamically bai;lzced as a unit. 
3eadngs shall be seif-alrligning. G r e w  f i ~ n ~  shd! bc of the ex'sndcd hydrxilic typc. 

000244 
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SECTION 16050 
BASIC ZZCTRICAL MATE3IALS Ll METXODS 

PART 1 

1.1 

A. 

3. 

C. 

D. 

E. 

G .  

I. 

K .  

L .  

M 

x. 

0 .  

P .  

Q -  

GENERAL 

SECTION INCLUDES 

Combination magnetic motor starters. 

Selector switches. 

Receptacles. 

Cabinets. 

Molded Case Circuit Breakers. 

Disconnect Switches. 

Conduit. 

Wire and cable. 

Instrurnerrt cable. 

Narneglates. 

Wire markers and. cable tags. 

Wireway an2 auxiliary grrtters. 

Splicirrs and terrninacion components. 

Boxes. 

Supporting Devices. 

Undergroun2 Warning Tape. 

Electrical Testing, General. 

-4486 

Eate: 08/29/02 
Zev. : 0 
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1.3 

1.4 

a'.; c, ' 
~b 

1.2 

A. 

B. 

C. 

D. 

E. 

5 
2 .  

G .  

*. -- . i+ 

I. 

J. 

K. 

- 
L. 

A. 

A .  

B.  

C. 

D. 

Date : 
Rev. : 

4 4 8 6  
RELATED SECTIONS 

Section 01010 - General Zequirements. 

Section 01011 - Subnittals. 

Section 02200 - Earthwork. 

Section 15160 - Pumps. 

Section 15170 - Motors. 

Section 16118 - Underground Ductbar?ks. 

Section 16170 - Grounding ar-d Bonding. 

Section 16370 - Overhead. Power Distribution. 

0 Section 16462 - Dry Type Iransforrners/?anelboards. 

Section 16470 - Danelboards. 

Section 16500 - Lighting. 

Section 16855 - Eeating Cables. 

REFERENCE' DRAWINGS 

See Sectiorr 01012 for the Schedule of Drawings. 

REFERENCES 

National Fire ?rotection Association (N??A) : 

1. NFDA 70 Natioilal Slectrical Code, 1999 
7 Edition - 

American NatioEal Standards Ir-stitute (AXSi) : 
1. AIS1 C80.1-94 Rigid Steel Conduit-Zinc 

Coatee. 

~ational 3leccricai Testizs Association (W3T.A) : 
1. NETA ATS-95 Acceptance Testing 

Specification for Electrical 
Power Distribution 2q-dipnenz. 

Underwriters Laboratories Irtc. (UL) : 000247 
08/29/02 
0 
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1. 

2 .  

3. 

UL 360-96 

UL 486A-97 

UL 5 1 0 - 9 4  

4 4 8 6  
UL Standard for Safety Liquid- 
Tight Flexible Szeel Conduit. 
UL Standard for Safety Wire 
Connectors and Soldering k g s  
for Use with Copper 
Conductors. 
UJL Standard for Safety 
solpiny1 Chloride, 
"olyethylene and Rubber 
Insulacinq Tape. 

4 .  VL 854-96 Service-Entrance Cables. 
5. UL 870-95 Wireways, Auxiliary Gutters, 

and Associated 'ittings- 
6. Electrical Construction Materials Directory - 96. 

4 .  

5. 

6 .  

NEMA ICs 4-93 

XXYA ICs 6-93 

NZMA KS 1-96 

7. N3:MA OS 1-96 

8. 

9.  

10. 

NEMA WD 1-83 

NEMA WD 6-88 

NEMA 250-91 

E. National ElecErical Manufacturers Association (NEYA): 
1. NEMA AB 1-93 Molded Case Circuit 3reakers 

and Molded Case Switches. 
2. NEMA ICs 1-93 Industrial Control and Systems 

General Requirements. 
3. NEMA ICs 2-93 Industrial Control and System 

Controllers, Contractors, an2 
Overload Relays Rated Not More 
Than 2 0 0 0  Volcs AC or 750 
Volts DC. 
Inddstrial Control and Systems 
ierrninal 3locks. 
Industrial Control ana Systems 
Enclosures. 
Enclosed and Miscellaneous 
Distribution Equipment 
Switches (600 Volts Maxiiciim). 
Sheet-Steel Outlet Boxes, 
Device Boxes, Covers, and Box 
Supports. 
General Recpirements for 
Wiring Devices. 
Wiring Devices - CimensFonal 
Requirements. 
3nclosures for Electrical 
3qui2ment (1,000 Volts 
Maximum). 

m 

Date: 08/29/02 
Rev. : 0 
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1.5 SUBMITTALS 

A .  Provide submittals as required by Section 01011. 

1.6 QUALITY ASSURANCE PROGRAM 

A .  Work shall comply with NF?A 7 0 .  Use of conduit for 
equipment grouild is prchibited. 

B. Products shall be listed in the UL Zlectrical 
Construction Materials Directory, for the purpose 
specified and indicated. 

PART 2 PRODUCTS 

2.1 EQUIPMENT 

A. - Combination Magnetic Motor Starters 
1. Combination Magnetic Motor Starters: NEMA ICs 1, 

NEMA ICs 2 ,  AC general puqose C l a s s  A magnetic 
starter for induction motors fo r  the rated 
horsepower combined with a magnetic circuit 
breaker, NEYA A 3  1, with instantaneous magnetic 
trip in each pole. Szarter, circuit breaker, and 

2. 

control power transformer shall be in a comzoc. 
enclosilre. Terminals, minimum 7 5  degrees C rated. 
Provide externally operable handle interlocked to 
preverrt opening of cover with circuit breaker in 
the ON position. 
the O W  position. 

Allow handle to be lockable in 

3 .  Contactor Coil O?eracing Voltage: 120 V, 50 32. 

0. Overload 3elay: XEPD- ICs 2, bimecal. 
5. Control Power Transformer: 120 17 secondary, 5.3 VA 

minimum. ?roviae fused primary and secondstry of 
transformer, and ground unfused leg of secondary 
to enclosure. 

Type 12, indoor. 

f o r  the described service conditions. 

6 .  2:nclosure: MEMA ICs 6, Type 3 3  or 4, oucdoor; or 

7. Eeater elemenzs shall be included, as required, 

0001249 
Date: 08/29/02 
Rev. : 0 
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8 .  Two auxiliary contacts (electrically dry), one 
each, normally closed and normally open, in 
addition to the hold-in contact, shall be 
provided. 

3. Selector Switches 
.. 
1. Enclosure, NZYA I C s  6 ,  Type 3R or 4 -  
2 .  Two-position, maintained contact (start/stop), as 

3. Three-position, maintained contact (hand/off/auto 
indicated. 

or local/off/remote), as indicated. 

C. Receptacles 
1. Convenience Recepcacle: 125 V, 15/20 A ,  NEMA 

WD 1, heavy-duty, general use with metal cover 
plate; conforming to NEYA WD 6 ,  Configuration 5 -  
20. 125 V ,  30 A ,  NEYA WT) 1, heavy-duty, general 
use with metal cover plate; conforming to NEMA h'D 
6, Configuration 5 - 3 0 .  Furnish with weatherproof 

2 .  

"while in use" covers f o r  outdoors, wet or 
irrdustrial locations. 
Convenience receptacles in potentially wet 
environments, in addition to those required by 
NFPA 70, shall be GFCI type for personnel 
protection with covers to protect the receptacle 
from water during usage. 

D. Cabinets 
1. Boxes: Galvanized steel with removable enddalls. 
2 .  Box Size: A s  indicated in Section 13401. 
3. Fronts: Szeel, surface t y p e  with concealed E r i n  

clamps, door with concealed hinge, and f l u s h  lock 
keyed to match branch circuiz panelboard. Finish 
with gray baked enamel. 

4. :Knockouts: Provide as required for conduits 
indicated plus 2 5  percenz spare. 

5.  Provide metal barriers to form separate 
compartments wiring of different systems an5 
voltages. 

6. Provide accessory feet for freestan6ing equi2ment 

Date: 0 8 / 2 9 / 0 2  
2ev. : 0 
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E. 

F. 

2.2 

A. 

7 .  Terminal Blocks: NEYA I C s  4.  
a .  2ower Te rmina l s :  Unit cons t ruc t ion  type with 

closed back and tubu la r  pressure  screw 
coniiectors, r a t ed  600 v o l t s .  

rct b. Signal and Control ie rmina ls :  Modular 
construceion type,  s u i t a b l e  f o r  channel 
mounting, w i t h  t trbular p re s su re  screw 
connectors, r a t ed  300 v o l t s .  

8 .  Provide ground bus and grouzd terminal  block, each 

9 .  Provide p l a sz i c  chaaqel with hinged o r  snap-on 
cormector bonded t o  errclosure. 

covers fo r  ineernal  wir ing raceway. 

Moldted C a s e  Ci rcu i t  Breakers 
1. NEMA AB i w i t h  i n t eg ra l  thermal azd inscantaneous 

nagnecic crip i n  each po le .  
handle fo r  a l l  po les .  

conforming t o  NEYA 2 5 0 .  

Provide conxon trig 

2 .  Breaker enclosilres s h a l l  be type 3 3  or  4 ,  

Disconnect Swicches 
1. Nonfusible Switch A s s e m b l i e s :  NEYA KS 1, Type HD 

quick-make, quick-break, v i s i b l e  blade,  load  
interrupter knire  switch i n  NEYA 32 o r  4 ,  
oiltdoors, and 12, indoors ,  enc losures  with 
ex te rna l ly  operable handle in t e r locked  t o  prevent 
opening frozt cover w i c h  swicch i n  ON pos i t i on .  
Handle lockable i n  077 position. Ratings as 
ind ica ted .  

. -  

MATERIALS 

Conduit 
1. 2igid s t e e l ,  h e a y  wall  , galvanizee  co~?dui t  

conformiq  t o  ANSI C80.1. 
intermediate metal conduit  ( IMC)  s h a l l  be 
acceptable for i nze r io r  spaces .  Conduit sha l l  be 
1 / 2  inch dianecer minimum. 

Xigid sceel 

I 

D a t e :  0 8 / 2 9 / 0 2  
R e v .  : 0 
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2. Liquid-tight flexible metal conduit conformirig to 
in; 360. Conduit shall be 1/2 inch diarneter 
minimum, 5 feet in length (maximum) unless 
indicated on drawings. 

3. Conduit connections shall be threaded. 

B. Wire and Cable 
1. Single conductor, 600 volt insulated copper 

conductor. Conductors for power and lightinc 4 
branch circuits shall not be smaller than No. 12 
AWG. Conductors No. 12 AWG and No. 10 AWG may be 
stranded. Conduccors No. 8 AWG and larger shall 
be stranded. Conductors for control shall Rot be 
smaller than No. 14 AWG stranded. Conductors for 
Class 1 remote-control and signal circuits shall 
be enclose6 in cable and shall comply with NFPA 
70. Power and lighting conductor insulation shall 
be Type TEW, XHHW, o r  T3-m. Conductors required 
to be rated 90 degrees C in accordance with NFPA 
70 shall be insulation Type XH3W-2 or TEN-2. 
Direct burial cable shall be type USE, conforming 
to UL 854.  

C. Instrument Cable 
1. Instrumentation cable shall be No. 16 AWG stranded 

tinned copper conductors. Conductors shall be 
polyethylene insillated an6 rated 6 0 0  volis, 60 
degrees C. Conductors shall be twisted with 
aluminum-polymer shield; No. 18 AWG stranded, 
tinned copper drain wire. Cable shall have 
overall-chrome gray FR-PVC jacket. 

D. Nameplates 
1. Nameplates shall be engraveci, three-layer 

laminated plastic, 5/16-inch bold style, Slack 
letters on white background. 

E. Wire Xarkers and Cable Tags 
1. Wire narkers shall be single-coneuctor slip on, 

heat-shrinkable sleeve with tFed or printed black 
letters on a white background. Wire markers shall 
be W. 3. 3rady Co. computer-printable 
“3radysleeve” o r  approved equal. 

2. Cable tags shall be reccangular, flat, non-heat 

Date: 08/29/02 
Xev. : 0 
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F. 

shrinkable tags with 1/8-inch-high letters. 
markers shall be Raychem-type TMS or approved 
equal. 

Cable 

Wireway and Auxiliary Gutters 
1. Wireway and Auxiliary Gutters: General purpose, 

NEXA ICs 6 ,  Type 3R enclosure wich knockouts on 
bottom. 

2 .  S i z e :  As required. 
3. Cover: Screw cover with full gasketisg. 
4 -  Fittings: UL 870, lay-irr type with removable top, 

bottom, and side; captive screws. 
5. Material: Carbon steel. 
6 .  Fi~ish: Xust-inhibiting primer coating with gray 

enamel finish. 

G .  Splicing and Termination Components 
i. Wire connectors, I.& 486A,  as applicable. 
2. Insulation tape, 'iTL 510. 
3. Provide solderless terminal lugs, rated 75 degrees 

4 .  
C minimum, on stranded conductors. 
Splices and junccions of conductors of dissimilar 
metals shall be treated with No-Lox, Penetrox o r  
other compounds ac least as suitable for the 
application of inhibiting corrosion. 
Splices ana junctions of copper and alurninurr! 
conductors shall be made with conneccors rated for 
that service and shall be stamped wich CU-AL on 
the connector as required by NFZA 70, Article 110- 
l4 , inclusive. 

5. 

X .  Boxes ana Cover Places 

a. 
1. Junction and Pull 3oxes 

Junction and pull boxes shali be sized as 
ineicated in accordance with N??A 70, Article 
370. 
Junction and pull boxes located indoors shall 
be code-gauge, galvanized sheet sceel and 
shall be of welded construction w i t h  - .  condtuit 
knockoucs or raceway openings anc kirqed o r  
screwed covers as indicated. Type  3 R ,  
according to NEYA 250. 

C. .Tunction and pcll boxes located ou=coors 
shall have scxewee, gasketed covers, ana 

b. 

Date: 0 8 / 2 9 / 0 2  
Rev. : 0 
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.. .. . .  

PART 

3.1 

A 

3 

I. 

J. 

2 .  

b. 

C. 

d. 

--.44gg 

watertight hubs. Type 3 2 ,  accorsing to 
NE.W 250. 

Device and Outlet Boxes 
a. Device and outlet boxes shall be pressed 

steel, zinc, or cadmium coaced in accorcance 
with NEFA OS 1 unless otherwise indicaced. 
Outlet boxes shall not be smzller than 4 
inches octagonal by 1-1/2 inches deep and 
shall be provided with the proper size 
knockouts for the conduits intended. Unused 
knockouts shall remain closed or shall be 
sealed with knockout closures. 
Device or ouclet boxes shall Se of unic 
construction of a size required for the 
cumber of switches or outlets called for on 
the projecz design drawings. No seccional 
device boxes shall be permitted. 
Surface-mounted outlet boxes for recepezcles, 
switches, o r  siinilar devices shall be cast 
type. 

Supporting Devices 
1. Support Channel shall be galvanized or painted 

2. Support hardware and accessories shall be 

3 .  Supports shall be of all-welded construction. 

steel. 

corrosioll resistant. 

Underground Warning Tape 
- -  4-inch-wide plastic tape, colored yellow with 

suitable warning 1eqe-n-d aescribins buried 
electrical lines. 

EXECUTION 

S I T E  CONDITIONS 

1 msure site is ready to receive work before start of 
construction. 

Date: 0 8 / 2 9 / 0 2  
Rev. :' 0 
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3.2 ERECTION/INSTALLATION/APPLICATION 

A. Conduit 
1. Route conduit parallel o r  at right angles to 

building lines. Provide conduit supports at 
approximately 8-foot intervals. Route conduit so 
as not to create a hazard f o r  tripping or to 
compromise head clearance. 
floor shall be 7 feet, 6 inches. 

ends of conduit shall be reamed smooth. 

degree Sends betwee-? juxtion boxes. 
hydraulic one-shot conduit bender or faccory 
elbows for conduit diameter larger than l-1/2 
inch. 

4 .  Use Form 8 conduit bodies to make sharp chazges in 
direction. Avoid moisture traps, provide junction 
box with weep hole. 

or wet locations. 

conduits. Cap empty conduits to prevent entry of 
moisture and foreign objects. 

7 .  Final conduit copxections to mozors or other 
vibrating equipment shall be made with 
approximately 3-foot liquid-tight flexible metal 
conduit - 

are not indicated explicitly cn drawings. 

Minimam height above 

2. Cut comiuit square using saw or pipecutzer. Cut 

3 .  Install no more than the equivalent of three 90- 
Use 

5 .  Provide cast metal boxes such as FS o r  TI) in damp 

6. Provide 1/8-inch nylon pull cord in empty 

8. Conduit and supporcs are to be fie16 routed. They 

3 .  Wire 
1. 

2 .  

3. 

4 .  

5 .  

6. 

Dace: 0 8 / 2 9 / 0 2  
Rev. : 0 

and Cable 
Swab con6uit before installing cable. Remove 
burrs, dirt, or ocher debris. "or existizg 
conduit, pull a mandrel chrozgh before pulling 
cable to verify roundness and Sending rac2ii. 
When pulling cable into conduit, use wire pulli-?~ 

Splices shall be made only in outlec or junction 
boxes - 
Provide equir>ment grounding conductor along with 
r>hase corrductors in cozduits. 
Multiconductor cables shall corrtain a-? xtegral 

compound. 

grour_d. conductor. 
Gr0und.ir.g conductors shall be connected 068255 

16050 
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IT 
L .  

D. 

. .  .. 

Date: 
Rev. : 

7. 

equipment with compression lugs. Grounding 
connections shall be made to clean, dry surfaces. 
Scale, rust, grease,- and ciirt shall be removed 
from surfaces to which grounding connections are 
to be made. 
Conduccors shall be color-coded. Conductors No. 6 ' 

AWG and larger shall be identified using colored 

No. 8 AWG and smaller shall be identified using 
colored insulation or jacket. Color-coding shall 
be as follows: 
480Y/277V Phase A Yellow 

Phase B Orange 
Phase C Brown 
Neutral (grounded) Gray 
Ground Green 

208Y/120V Phase A Black 
Phase B Red 
Fhase C Blue 
Neutral (grounded) Whice 
Ground Green 
?lar,t Fire R e d  and Yellow 
Alarm System Brown and Yellow 

e Lape at terninals and splice points. Conddctors 

- 

Nameplates 
1. Clean surfaces prior to installing nameplates. 
2. Install nameplates parallel to equipmenz lines. 

Secure name2lates to equipmerit fronts using self- 
capping screws. 

Wire and Cable Markers 
-. Provide wire markers on each conductor in pclll - 

boxes and junction boxes ar,d at each load 
connection. Provize cable tags in pull boxes for 
multiconductor cables. 
Wire and caSle tass shall identify panel and 
circuic nai&er or concrol wire number, as 
required - 

2. 

Niolded Case Circait Breakers 
1. Mounting supports shall not be fastened to or 

penetrate wall panels. 

Disconnect Switches 
&. I Xounting supports shall not be fastened to or 

000256 
LI ' :i 
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pe-rletrate wall panels. 

G .  

H. 

I. 

J. 

R .  

Date : 
Rev. : 

Receptacles 
1. Install convenience receptacles 48 inches above 

finished floor. Receptacle mounting supports 
shall not be fastened to o r  penetrate wall panels. 

2 .  Label receptacles with panelboard and circuit 
number from which they are served. 

Co&ination Magnetic Motor Starters 
1. Install notor controllers where indicated on 

drawings. 
2. Install motor controller with center line of 

disconnect operator 54 inches above finished 
floor. 

3. Install overload heater element i r r  motor 

4. 2rovide engravee Earneplate identifying motor 
controller to match rnotor characteristics. 

served. 

Selector Switches 
1. Mount selector switches at a moanting height of 54 

inches above the floor adjacent to the equipment 
controlled. Provide slotted channel mouEting 
supports where building colurm or wall is not 
suitable for support. 

Clearances 
1. 

2. 

Boxes 
1. 

08/29/02 
0 

Clearances from poinzs of access to electrical 
equipment and other devices shall conform to the 
requirements of NFPA 70. 
Equipment control devices and ocher electrical 
equipment rewiring o?eracion or maintenance shall 
have a minimum working clearance of 3 feet fron 
the surface of operacion o r  access, unless greater 
clearazce is required 5y N?’?D 70. 

Coordination of Box Locations 
a. Provide eleccrical boxes as indicated and as 

required for splices, taps, wire Fulling, and 
equipment connections. 

approximate anless dimensioned. 
b. 3lectrical box locations indicated are 

C. Locaee and install boxes to allow access. 
- - ,  e. Do noe install boxes back to back in wails. 

000257 
16050 
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2 .  

3 .  

Provide 6-inches (minimum) separaticn in non- 
acoustic rated walls and 24 inches (minimum) 
separation in acoustic rated walls. 
Coordinate mounting heights of boxes and 
locations of outlets mounted above counters, 
benches, and backsplashes to elnsure locations 
are useful. 
Align wall-mounted outlet boxes f o r  switches, 
the-mostats, and similar devices - 

e. 

f .  

Outlet 30x installation 
a. Firrnly secure in place outlet or utility- 

boxes concealed in the construction. Set 
outlet or utility boxes true, square, and 
flush with the finish surfaces for the 
application of the appropriate cover plate. 

b. Provicie knockout closures for unused knockout 
openings. 
Support boxes independently of conduit except 
for cast boxes when connected to two rigid. 
metal conduits, both supported w i t h i r ?  12 
inches of the box to be supported. 
Use multiple gang boxes where more than one 
device is mounted together. Do not use 
sectional boxes. Provide barriers to 
separate wiring of eifferent voltage systems. 

Pull and Junction Box Installation 
a. Support pull ana junctioc boxes independently 

c. 

d .  

of conduit. 

L. Cabinets 
E 1. Install cabinet ~ronts plm-3. 

M. Supporting Devices 
1. installation of structural steel framins, concr2te 

pads, etc., shall be conplete before installing 
su3portinG devices. 

junction boxes to building structures ir, 
accorcance with manufacturer's recommendations as 
indicated. 

2 .  Fasten hanger rods, conduit clanps, azE ouelec aze 

3. Use expansion anchors for support on concrete 

I * .  Do not fasten supports to pip ins ,  ductwork, 
surfaces. 

n 

Date: 08/29/02 
Rev. : 0 
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. 4 4 8 6  
mechanical equipment, o r  conduit. 

-- irlstalling support devices. 
Fabricate supports from structural sceel or  sceel 
charnel. Xisidly bolt to structural steel to 
present a neat apearance. 
with spriag lock washers under nucs. 

5. Do not drill structural steel mezbers for 

6 .  

Use hexzgon head bolts 

7. Install freestanding electrical. equipment or? 
concrete pads. 

with four anchors (mininum). Provide steel 
channel suGports to stand cabinets and enclosures 

8 .  Install surface mounted cabinets an6 enclosures 

I izch from the wall. 

3 . 3  QUALITY CONTROL 

A .  Electrical Inspeccior? and Testing - General 
7 1. dectrical inspection and testing for work in this 
section and in other electrical secclons shall 
conform to the following requirements and co NETA 
ATS. 
work on this project shail be performed unless 
specific instruction is provided otherwise. 
additional requirements o r  exceptions shall be as 
noted in the other electrical sections for the 
specific electrical work of that seccion only. 
Testing shall be witnessed by Fluor ?ernaid and 
manufacturer's service representative(s1, if 
required. Notice of testing must be furnished 7 

Tests required by NETA ATS for electrical 

Any 

2. 

days ir_ advance. 

ap?roved forms. 
Perform operational tests to demonstrate control 

3 .  Submit test results and calibration daca on 

4.  
and interlocking w i r i ~ l g -  
Visual inspections shall be performed f o r  phasing 
and connections. ?hasin5 shall. .Se A ,  B, C 
clockwise ac all three phase disconnects. 
Rep.ir o r  replacement of conponents where test 
resulcs are unacceptable, including those damaged 

5 .  

6. 

during testing process, is reqcired. 

- B. Electrical Ans?ection and Testing - This Section 
1. Perform continuity and operation tests on power 

and control circuits. Low voltage theniographic 
survey of cable connections required by NET74 ATS 

Date: 08/29/02 
Rev. : 0 



2 .  

3. 

4 .  
5. 
6 .  

Date: 08/29/02 
Rev. : 0 

4 4 8 6  

are not reqiiired. Wire insxlacion for conductors 
No. 6 KNG and larger shall be megser tested 
between each conductor and ground. A 1000-volt 
megger shall be used for insulation rated 600 
volts. Minimum resistance shall be LOO megohms. 
Insulation resistaxe tests shall riot be performed 
on solid state equipment unless authorized by its 
manufacturer an6 in strict accordance with the 
manufacturerls reconnendations. Solie scate 
equipment includes static ground faulz devices, 
s ~ c h  as ground fault circuit interrupcers. 
Confirm that electrical connections to ucilization 
equipment have been made in accordance wich 
manufacturer's instructions. 
Perform motor tests according to NETA ATS. 
Motor wir?dings shall be checked for conzinuity. 
Motor wicdings rated 460 volts nominal shall be 
megger teszed w i t h  a 1,000-volt megger pr ior  to 
cormeccion cf power leads. Dlininum acceptable 
resiscance shall be 1 0 0  megohms. Niotor and phase 
rocatior, shall be checked with a phase rotation 
teszer manufactured by G. Biddle Conpany (Catalog 
No. 56060) o r  equal or? equipment, which could be 
damaged. by reverse rotation. 
a. Motor and phase rotatior? shall be verified 

5. Motors shall be 11Sun2ed1' to check for proper 
before energizing motors. 

direction of rotation p r i o r  to performing 
operational tests on the equir>ment in the 
presence of FLUOR FERNALD. 

END OF SECTION 

16050 
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SECTION 16118 
'DJDERGZ?.OUX?l DUCTBLVKS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Underground Ductbanks. 

1.2 

A. 

5. 

C. 

D. 

F. 

G .  

1.3 

A. 

RELATED SECTIONS 

Section 01000 - General Requirements. 

Section 01011 - Submittals. 

Section 02200 - Earthwork. 

Section 03001 - Co-n-Crete. 

Section 16050 - Sasic Slectrical Macerials and Methods 

Section 16170 - Groundicg and Bonding. 

Section 16370 - Overhead Power  Distribution. 

REFERENCE DRAWINGS 

See Section 01012 for the Schedclle of D r a w i r r g s .  

1.4 REFERENCES 

A. American Natiorral Szandards I_rlsti,tUte (AKSI) : 
1 . '  AWSI C 8 0 . 1 - 9 4  4igiC Steel Comiuit - 

Zinc-Coated. 

9. Insticuce of Electrical and Zlectronic Ezgineers ( T E E ) :  
1. IEEE C 2 - 9 7  National Slectrical Safeci; 

Code. 

C .  National Fire Protectiorr Association (NF2-k) : 

Date: 08/29/02 
Rev.: 0 
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4 4 8 6  

D. 

E .  

1.5 

A. 

1.6 

A .  

B .  

1.7 

A .  

B. 

1.8 

A. 

1. KFPA 7 0  National Z l e c t r i c a l  Code, 1 9 9 9  
aaition. Y - '  

National E l e c t r i c a l  Manufacturers Association (NSYA) : 
1. N E W  TC 3-90  PVC Fictir-gs f o r  U s e  w i t h  

Rigid PvC Cozduit and Tubing. 
2 .  NE.NLF, TC 6-90  PVC and ABS P l a s t i c  U t i l i t i e s  

Duct for underground 
I n s t a l l a t i o n .  

- -  

Underwriters Laborator ies ,  i nc .  ('U'L) : 
1. Electrical  Construction Materials Direc to r i e s ,  

1996. 
SUBMITTALS 

QUALITY ASSURANCE 

----l Conform t o  reqcirements of N?PA 70 and 125s C 2 .  

Furr i ish products  l i s t e d  and c l a s s i f i e d  5y  Uniierwriters 
Labora tor ies ,  Inc .  as s u i t a b l e  for purpose spec i f i ed  and 
ind ica ted .  

DELIVERY, STORAGE, AND HANDLING 

Deliver, s t o r e ,  ? ro t ec t ,  and haridle products t o  s i t e .  

Protecc c o ~ d u i t  f r o m  corrosi0.r aEd entrance of debr i s  by 
storir.9 above grade. Provide appropriate  covering. 

PROJECT CONDITIONS 

Verify rou t ing  and terminat ion loca t ions  of ductbank 
p r i o r  t o  excavat ion for rotl5.h-ir.. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A .  Xigid Steel  Ccridui t :  ANSi C8O.i. 

D a t e :  0 8 / 2 9 / 0 2  
X e v .  : 0 
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5. 

C.  

2.2 

A. 

PART 3 

3.1 

A. 

3 - 2  

A. 

Plastic Utilities Duct: NE?&& TC 6; 3VC- 

Plastic Utility Duct N3?&!& TC 3 .  

ACCESSORIES 

Underground Warning Tape: 
colored yellow with suitable warnirig legend descriDing 
buried eleccrical lines. 

4-inch-wide plascic taFe, 
. _  . 

EXECUTION 

EXAMINATION 

Verify that excavation, base material installation, and 
compaction are completed. 

ERECTION/INSTALLATION/APPLICATION 

Underground Duct: 
. .  - -. I Install power Cuctbank 36 inches ( m r x i ? l . u m )  LO top 

of ductbank below finished grade. 

100 feet. 

cut ends. 

securely. 

recommended by manufactcr- *-yer. 

jolnlng. Paply full even coat of adhesive LO 

ericire area insertec! in fitting. Allow joint to 
cure for 20  minutes, minimum. 

and cieflection where required. 

encasement 6 inches minimum. 

greater than 0 feet on cencers. 

2. Install ducc wizh mininun slope of 4 imhes 2er 

3. Cct ciuct square using saw or pipe cucter; de-burr 

4 .  Insert euct to shoulder of fittings; fasten 

5. Join nonmetallic duct using adhesive as 

6. Wipe nonmetallic duct dry and clean before 
. . .  

8 .  Provide suitable fittinss to accommodate expansion 

9. Stagger duct joints vertically in concrete 

10 - Vse suitable separacors anc chairs installed not 

11. SEtnd ducts together befcre  laci in^ concrete. 

Date’:” . l.rO 8p2 9 / 0 2 
Xev. : 0 
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4.4 8 6 
12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

Date: 08/29/02 
Rev.: 0 

Securely anchor duct to prevent movemenc during 
concrete placement. 
Place concrete under provisions of Section 03001. 
Use mineral pigment to color concrete red. 
Provide ninimcm 3-inch concrete cover az 3octorn, 
LO?, and sides of ductbank. 
Provide pull rope in each duct except sleeves and 
nipples. Miniinm 1/2-izch, 4 , 0 0 0  psi tensile - 
szreqth polypropylene. 
Swab duct. Use suitable caps to protect installed 
duct against entrance of 6irt and moiscure. 
Perform excavations azd backfill trenches under 
pr0visior.s of Section 02200 of this specification 
package. 
Coordinate installation of underground warning 
tape with backfilling. Install tape 6 inches 
below finished grade (o r  surface). 
All exposed portions (stub-ups) of duct above 
grade shall be rigid galvanized steel. 
90-degree bends from underground to stxS-ups shall 
be rigid steel. 
gracie o r  floor. 
Direcc-buried duct, not encased in concrete, shall 
confom. to the above requiremencs, except those 
pertaining to concrete, and co the following 
requirements : 
a. Excavate trenches f o r  the duct, depths as 

L 

All final 

Stub-ups shall be 3 inches above 

indicated, not less char? 12 inches wide. 
Bends in trenches shall have a radius of not 
less than 36 inches. 

of at least 3 inches below the duct and fill 

particles larger than 1/4 inch. 

rigid galvacized steel conduit f o r  portions 
not covered by slabs. 

b. When rock is encountered, remove to a depth 

the space with sand o r  clean earth free fron! 

c. Use PVC cond~iz under concrece slabs; use 

END OF SECTION 

16118 000264 
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4486 

PART 1 GENERAL 

SZCTION 16121 
MEDIbPl -VOLTAGE CABLE 

. .  

1.1 SECTION INCLUDES 

A. Yedium-voltage cable. 

B. Cable terminations. 

1.2 RELATED SECTIONS 

A. Section 01010 - General Requirements. 

3. Section 01011 - Sirbmittals. 

1.3 REFERENCE DRAWINGS 

A. See Section 01012 f o r  the Schedule of Drawinss. 

1.4 REFERENCES 

A. American National StaRdards Institute (ANSI) : 
1. ANSI C2-97 National Elec t r i ca l  Safe-Ly Code. 

B.  National Fire 2rotection Association (NFPA) : 
I. M??A 70 National Slectrical Code, 1999 

Sdition. 

c .  Institute of Electrical and Electrorric Engineers, I ~ c  
L‘-.?? 

(LLbS) : 

1. I S E E  48-96 Sta~ciarc i  Test Procedures a d  
Requiremencs for Eic$~-Voltage 
Alcernating-Current Cable 
ierminazions. - 

4 .  . . !  . 
Date: 08/25/02 
?.ev. : 0 
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4486 

D. National Electrical Manufacturers Association (XEivA) : 
1. N34A wc 8-88 Ethylene-Propylene-RubSer- 

insulated Eire and Cable for the 
iransnission and Distribution of 
Electrical 
- 

E. Underwriters Laboratories, Inc. (QL), Electrical 
Construction Materials Directories, 1995. 

F. National Electrical Testing Association (?ETA): 
1. NETA ATS-95 Acceptance Testing Specification 

for Blectrical Power Distribution 
Ewiprnent . 

1.5 

A. 

1.6 

A. 

1.7 

A .  

B.  

C .  

PART 2 

2.1 

A. 

SUBMITTALS 

Provide submittals as required by Section 01011. 

QUALITY ASSURANCE PROGRAM 

See Section 01000. 

DELIVERY, STORAGE, AND HANDLING 

Accept caSle and accessories 09 site in manufacturer's 
packaging. Inspect for carnage. 

Store and protect in accordance with manufacturer's 
instructions. 

Protect from weather. 
prevent contiensation. 

Provide adewate ventilation to 

PRODUCTS 

MANUFACTURERS 

Medium-Voltage Cable 
1. Okonite. 
2. xouston Wire & Cable. 
3 .  Kerite. 
4 .  Rome. 

Date: 08/29/02 
Rev. : 0 
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3. 

2.2 

A .  

3. 

C. 

PART 

3.1 

A .  

3 . 2  

A .  

Cable Terminations and Cable Splices 
1. 3M. 
2. Raychem. 
3. RTE. 

MATERIALS 

Medium-Voltage Cable 
1. Description: NEMA WC 8; ethylene propylene ruSber 

insulated cable. 
2. Voltage: 15 kV, ungrounded. 
3 .  Conductor: Cogper, concentric, stranded with foil 

4. Construction: Single conductor with metal cape 

5. Insulation Level: 133 percer-,t. 
6 .  Insulation Jacket: PVC, 80 mils niniw.m ~hickness. 

conductor shield. 

insulation shielding. 

Cable Terminations and Cable Splices 
1. Description: IEEE 48; Class 1, cable termination in 

kit form wick? stress cone, shield. ground connection, 
and accessories ana molds requiree for proper 
application. - 

Tape Termination and SFlices 
1. Description: IEEE 48; Class 1, tape termination kit 

with semi-conductive tape, scress control tape, 
splicing cape, vinyl plastic taFe, stress cone, 
mechanical ground straps, and cable preparation kit. 

3 EXECUTION 

SITE CONDITIONS 

Verify existing conditions prior to beginzinc -i 
installation. Notify Z U O 2  F'EXWALD if co2citiors arrect 
che work specified o r  indicated on drawings. 

r r  

PREPARATION 

Use swab to clean ducts before pulling cables. 

Date 1 08/2'3/02 
Rev. : 0 
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B. 

3 . 3  

A. 

3. 

C .  

D. 

E. 

F. 

G. 

3.4 

F* - 

B. 

C .  

D. 

E .  

?in mandrel through duct to confirm absence of pinch 
points o r  obstriilctions. 

ERECTION/INSTALLATION/APPLICATION 

Conform to reqilirements of W P A  7 0  and ANSI C2 

Install ca5l.e and accessories in accordarxe with 
manufacturer's instructions. 

Avoid abrasion and other damage to cables during 
installation. 

Use suitable lubricants an& pulling equipment. 

Do not exceed manufacturer's recornsended maximum cable 
pulling tensions arid mininum bending radius. 

Ground cable shield at each termination a ~ d  splice. 

Label each cable 02 both ezds with phase A, 3, or C as 
determized by testis2 required herein. 

QUALITY CONTROL 

Furnish products listed and classified by UL as suiCaSLe 
for purpose specified and show-. 

inspect exposed cable seccions for physical darnage. 

Inspect cable for proper connections as show= on the 
cor,tract 2 r a w i r q . s .  

Inspect shield grounding, cable supports, and 
terminations for proper installation. 

Perform DC high 2otential test of each CORCQC~OT in 
accordance w i ~ h  NEMA WC 8 and/or NSTA ATS. G r o u ~ 5  other 
conductors in zhe circuit chrizg the test. perfera c e s t  
on existis5 cable after installation. 'erform tesL 02 

new l5KV cable befcre mkin5 tap onto existir,g cable. 

Date: 08/29/02 
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F. Apply test voltage in at least 10 equal incremental 
increases to maximum test voltage. 

New Cables 15 kV 

Existing Cables 
13.2 kV 

G .  

3 .  

T - .  

J. 

K. 

Maximum Voltage 10 Increments of: 

6 . 5  kV 

4.3 kV 
I 65 kV 

4 9  kV 

Record leakage current at 
charginq current decay. 

Hold maximum test.voltage 

each increment, allowing for 

for 10 minutes. 

Test Reports: 
form, in plots 
voltage steps, 

Record resxlts of cable test in tabular 
of current versus voltage fcr incremental 
and current versus time ,at 30-second 

intervals at maximum voltage. Submit f o r  apgroval. 

Prior to connection to pole mounted bare conductors, test 
phase rotation 
are aligned as 

Inspection and 
be observed by 

of cables to assure 
indicated. 

zesting shall be by 
i?’LiiOR 3EWALD. 

END OF SECTION 

that phase A ,  

Subcontractor 

3, arid C 

and 
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SECTION 16129 
FIBER OPTIC CA3L3 AXD ACCESSORIZS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A .  Loose-tcbe fiber optic cable and accessories 
(mu1 t imode) . 

1.2 RELATED SECTIONS 

A. Section 01010 - GeEeral Requirements. 

B. Sectior, 01011 - Submittals. 

C .  Section 13401 - Process Control System. 

D. Section 16370 - Overhead Power Cistributio~. 

1.3 REFERENCE DFAWINGS 

A .  See Section 01012 for the Schedule of D r a w i r r g s .  

1.4 REFERENCES 

A. slectronic Industries Association/Telecommcnica~io~s 
Industry Association (SIFJTIA) : 

1. EIA/TIA 4 5 5 - 6 0 - 8 9  Measuremenc of Fiber o r  Cable 

2 .  ELA/TLA -155-61-89 Measuremenz of Fiber o r  Cable 

3. EIA/TIA 526-LOA-98 Opclcal Power Loss 

?3T?-60 Length Vsing a-rl OTDR. 

FOTP-61 Atcenuation Usizg a2 OT33R. 

OFSTT- 14 Measurements of insealled 
N u l t i r n o C e  Fiber Cable Plant. 

Dace: 08/29/02 
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3. Institute of Electrical and Electronics Zngiceers 
(IEEE) : 

Standard Definition of Terms 
Relating to Fiber Optics. 

-- 1. ~ L E E  812-84 

1.5 SUBMITTALS 

A .  Provide submittals as required by Section 01011. 

3. Submit product data for information wich each reel of 
cable. Include the custoner purchase order nunber, 
cable part number, weight of cable and reel length of 
cable, beginning and ending length markings, and 
manufacturer's certified inspection and test re2ort. 

1.6 DEFINITIONS 

A. Terms shall be as defined by 1x22 812. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

A. Siecor Corporation. 

B. Chromatic Technolosies. 

C. Belden Wire asd Cable. 

2.2 MATERIALS 

A. General 
1. One huzerea 2ercent all-dLelectric, loose-zu3e 

~iber o2tic cajle assembly suicajle for use i~ 
aerial and direcL S~rial applicaticns. Asser&ly 

c 
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shall consist of two wdtimedia fibers cabled. 
into a single multifiber cable. 

2 .  Each fiber shall have a glass optical core, a 
core cladding of low-density glass coEcerrtric 
about the optical core, and a protective acrylate 
buffer coating to 2rotect the outer surface of 
the fiber. 

3 .  The core assembly of the cable shall consist of a 
single layer of the gel-filled loose buffer tubes 
stranded arour-E an all-dielectric, antibuckling 
central member. The core assenr5ly shall be 
wrapped with a binder tape to maintain che 
alignment of the buffer tubes. F,r? arami2 Ziber 
tensile strerigth meher shall be a2plied. over the 
binder tape, followed by an outer jacket of Slack 
polyethylene. The outer jacket shall be medim- 
or high-density polyethylene (XDPE or HDPE).  

4 .  The interstices in the cable core shall be filled 
with a water-blocking compound to prevert water 
penetration and migration. The filling com~ound 
shall be electrically nonconductive, honogeneous, 
ane free from dirt and other foreign matter. 

5. A dielectric rip cord shall be provided under t h e  

outer jacket to permit jacket removal wichoxt 
damage to the optical fibers. The rip cord shall 
be con-iinuous in ar-y length of ca3.e. 

coded, plastic buffer tubes (loose buffer 
construction) which are fillee with a stable 
viscosity gel throughout the  entire cable lezgth. 

with each buffer tube cor?caining no nore than six 
multimode fibers. Both the buffer tubes an6 the 
individual fibers within a siqle buffer tube. 
shall be color coded in accordance with the 
following table. 

I 

6. ID-dividual fibers shall be enclosed in colcr- 

7. The ca5le shall contair, ind iv icka l  Suffer txSes 

Date: ' 0 8 / 2 9 / 0 2  
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Fiber or Buffer Tube No. Color 
1 3lue 

, 2  Orange 
3 Green 
4 Brown 
5 Slate 
6 White 

8 .  Splices are not pernittez within the cable. The 
fiber optic cable shall be shipped on reels from 
the manufac,turer in continuous lengths without 
splices. 

9 .  Cable shall be Belden catalog no. 225442. 

B. Multimode Optical 3'iber 

fiber. 
1. Fiber Type: Graded-index, dual wicdow, mulciinoce 

2. Core Diameter: 62.5 5 3 . 0  microns. 
3. Core Noncircularity: c 6.0 percent. 
4. Cladding Outside Diameter: 1 2 5  2.0 microns. 
5. Cladaing Noncircularity: i: 2.0 percent. 
6 .  Concentricicy Error: c 6.0 percent. 
7. Proceccive Coating Diameter: 250 i 1 5  microns. 
8 .  Numerical Aperture: 0.27 - 0.29. 
9. Maximum Attenuation: 3 : 7 5  C,~/krn  Q 850 nm, 1.5 

dB/km Q 1,300'nrn.  

10. Minimum Bandwidth: 160 W:z-km Q 850 nm, 500 NXz- 
km Q 1 , 3 0 0  nm. 

C. Cable Mechanical Specifications 
1. Nominal Jacket Wall Thickness: G.055 in. 
2. Maximum Tensile Loacrnq - Inscallation: 

3. 3axim-m Tensile Loading - Maincained: > 100 lbs 
4 -  Yinimam Bending Xa6,ius - Installation: 

_ .  

> 600 lbs. 

c 20 x Cable OD. 

7 bate: 08/29/02 
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E. 

5 .  Mir,inum Bending Radius - Maintained: 
c 1 2  x Cable OD. 

9. The a t t e n u a t i o n  of the  multimode f i b e r s  s h a l l  not vary 
more than 0 . 5 0  d3/km a t  1 , 3 0 0  nn, and t h e  a t t e n u a t i o n  
of t h e  single-mode f i b e r s  s h a l l  not  va ry  more than 
0 . 2 0  dB/km a t  1 ,550  nm for  t h e  fol lowing envirorimental 
condi t ions :  
1. Operation: -4G degrees C t o  t65 degrees C .  
2 .  I n s t a l l a t i o n :  -30 degrees C t o  +60 degrees  C .  

3 .  Storage: -50 degrees C t o  +70 ciegrees C.  

Cable Markings 
1. Cable markings s h a l l  be inpr ince6  wi th  white 

c h a r a c t e r s  or? the  ouzer cable  j a c k e t .  
2 .  The c a b l e  markings s h a l l  be permanent, i n so iub le  

i n  water ,  and l e g i b l e  for t h e  cab le  l i f e .  
3 .  The following i d e n t i f i c a t i o n  markings shall be 

imprinted on t he  cable  j acke t  a t  i n t e r v a l s  of not 

more than  1 meter: 
a .  Manufacturer. 
b.  Year of manufacture. 
C .  "OPTICAL CABLE. " 

6. Manufacturer s p a r t  nurrber . 

4 .  A l l  c a b l e s  s h a l l  have s e q u e n t i a l l y  numbered f e e t  
o r  meter length  markings imprinted on t h e  j a c k e t .  
a .  The length  markings s h a l l  not be reset t o  

zero  along t h e  length  of t h e  cable. 
b. Actual cable  l ezg th  s h a l l  be wi th in  

?ercent  of t h e  length  a s  i n d i c a t e d  by che 
l eng th  markings. 

Date: 08/29/02 
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F. 

PART 3 

3.1 

A. 

3. 

3.2 

A .  

3. 

C .  

- 
Cable Termination 
1. Fiber optic cable shall be terminaced wich a ST- 

style physical contact (PC) 2 . 5  mm bayonet 
connector with a strain relief boot. 

2 .  The ferrule material shall be zirconia ceramic, 
and the connector housing shall be nickel-plated 
zinc. 

EXECUTION 

EXAMINAT I ON 

Verify that new and existing conduit is suitable for 
use. 

Verify that new a n C  existing aerial messenger cable is 
suitable for use. 

INSTALLATI ON 

Install in new a& existing conduit where ineicated. 

Install wall-mounted and pole-mounted fiber optic 
cable pull boxes. 

Irrstall fiber optic cables In accordance with 
manufacturer's installation instructions. 

D. Spin fiber optic cables to existing and new aerial 
messengers iri accordance with manufacturer's 
installation instructions. 

3.3 FIELD QUALITY CONTROL 

A .  Provide ill1 tesc equipment, power meters, LZ3 sources, 
laser sources, corrnector a6apters, launch and receive 

Date: 0 8 / 2 9 / 9 2  
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cable , actenuators, and ocher devices necessary for 
these tests. All sources shall o2erate within the 
range of 850 2 30  nm and 1,300 5 20 nm. 

El. 

C .  

Before installation and while the fiber optic cable is 
still on the reel, submit the manufacture’s certified 
inspection and test reporc. 

Insertion loss tests conforming to EIFJTIA Stanc’ard 
526-l4A-90 (Method B) shall 3e performed for each 
installed fiber optic link (i-e., after the pigtails 
are spliced to the trunk cable fibers). Multimode 
fibers shall be tested with an LED source at the 853 
rim and 1,300 rrm wavelengths. The effects of nodal 
distribution 03 connector and fiber loss shall be 
minimized. Each Eiber will be tested ir? both 
directions. Launch and receive cables, which match the 
fiber t p e  being tested, shall be used to connect the 
test instrumencation to the fiber link. The launch and 
receive cables shall be 3 meters in length. The t e s c  
procedure is described below. Replace all drrsc caps 
after tescing is completed. 
1. Actach one end of the laucch cable to che souices 

and the ocher end to the fiber optic power meter. 

2 .  

Adjust the source power to a convenienc value 
such as 0 dsr?. ( - 3 0  dBm) ; chis is the reference 
power level ( P z e f . ) .  
Disconnect the launch cable from the power meter 
and reconnect it to a test connector coupling. 
Do not disconrrect the launch cable from the 
source after recording Pref.  Connecc oxe enC c f  - 
the receive cable to the other side of t h e  tesc 
corrrrector coupling, and attach the other end tc 
the ilber optic power meter. Verify tnat the 
attenuation added 5y the receive cable is noc 
greater than 1.0 dB. 

C .  

Date: 0 8 / 2 9 / 0 2  

Rev. : 0 
16129 

7 of 8 S”ESII/RzSC3rl/5350C 

000276 



D. 

3. Remove the cest connector coupling. Attach the 
launch cable to the fiber link to be tesced by 
conr_ecting ic co the appro2riate conneccor 
coupling in the local distribution frame. 
the receive caSle to the o?posite ezd of che 
fiber link under test by connecting it to the 
appropriate connector coupling in the remote 
distribution frame. Record the link loss (i-e., 
the measured poiJer level, Pees-,, minus ?ref, in m )  
on the accompanying form (Attachment B ) .  

Compare the measured values to the maximum losses 
specified. If a fiber fails to meet these 
specifications, the connectors shall be cleaned, 
inspected with a nicxoscope, and retested. 
the fiber scill fails the insertion loss test, a2 
OTDR test will be performed to determine the 
corrective action necessary. 

Attach 

4 -  

If 

Prepare a separate Fiber Opric Test Report for all 
tests. Refer to Attachmenc A for che insertion loss  
test report (Link Loss Certificacion Test Report). 
Assemble all test reports and any eleccronic traces, 
in a coinplete, bocnd manual. 

END OF SECTION 

Dace: 0 8 / 2 9 / 0 2  
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ATTACHMENT A 

LINK LOSS CERTIFICATION TEST REPORT 
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ATTACIXYENT A 
LIMK LOSS CERTIFICATION TEST RS?ORT 

P2OJECT : 
T3ST PERFORMED BY: DATE : 

?AGE: __ OF - 
cA3m NO. : 
FXOM (TFAXSMIT) : 
TO (RSCSIVE): 

Date: 0 8 / 2 9 / 0 2  

Xev.: 0 

16129 



. .. 

PART 1 

1.1 

A .  

5 .  

C. 

D. 

G. 

E:. 

I. 

J. 

1.2 

A. 

3. 

C. 

D. 

1.3 

A .  

S X T I O N  15370 
0VZREEA.D POWER DISTXI3ZTICN 

GENERAL 

SECTION INCLUDES 

Poles. 

Crossarms. 

Pole hardware. 

Insulacors. 

Line conductors. 

Arresters and cut-outs. 

Pole-mounted load interrupting disconnect switches. 

Fuses for cut-outs and switches. 

Pole-mounted distribution t ransfomers .  

A~chors 

RELATED 

Section 

Section 

Section 

Sectior! 

SECTIONS 

01010 - General Xepuirements. 

01011 - Submittals. 

15050 - 3asic Zlectrical Faterials and Methocs. 

15170 - Grouzding and 90~6ins. 

REFERENCE DRAWINGS 

See Section 01012 for the Schedule of Drawings. 

Date: 0 8 / 2 9 / 0 2  
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1.4 REFERENCES 

A .  National Fire Protection Association (NFPA) : 
1. NFPA 70 National Electrical Coee, 

1993 Z6ition. 

3. Anerican National Standards Institute (AI\JSI) : 
1. FATS1 C2-97 National Slectrical 

Safety Code. 

2. ANSI C29.2-92 

3. A2WSi C29.0-89 

4. ELVSI C29.5-84 

Insillators - Wet-Process 
2orcelaiE am5 Toilgherred 
Glass - Sus2ensio-n- Type. 
Wet-Process Porcelain 
Insulacors - Strain Tyge. 
Wet-Process Porcelain 
Imula to r s  - Low and 
Medium Volcage Tmes. 

5. AXSI C29.7-96 Wet Process Porcelain 
Insulators - Hish Voltage 
Lirre-2ost Tme. 

and Nuts for Overhead 
Line Construccion. 

7. ANSI ~135.22-a8 Zinc-Coated Zerrous 22ole- 
Top Insulator Pins with 
Lead Threads for Cverhead 
Line Construction. 

8. ANSI 05-1-92 Wood Pcles-Specificacicns 
and Dimexsions. 

- .  

6. &VSI C135.1-79 Galva-n-ized Steel Bolts 

C. American Society for Testing and Macerials (ASTM) : 
1. ASTX A36/A36M-97 Standard Sgvxi f ica t ion  

f o r  Carbon Structural 
Steel - 

LOZ Zinc-Coatee Steel 
Wire Strand. 

2. ASTM A475-98 Standard Specificaxion 
c 

3. ASTM A575/A675X Steel 3ars, Carbon, 

Date: 08/29/02 
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2ev. A-90 

4. ASTIV! 523.1-95 

5. ASTM B232-97 

6. ASTM B2-94 

7. ASTM i3698-91 

Eot-Wrought, Special 
Quality, Mechanical 
Properties. 
Concentric-Lay-Stranded 
Aluminum 1350 Conductors. 
Standard Ssecification 
for Concentric-Lay- 
Stranded Aluminum 
Conckctors, Coated-Steel 
Reinforced (ACSR) . 
Standard Specification 
f o r  - Meeium-Sard Drawn 
Copper Wire. 
Test Method f o r  
Laboratory Conpaction 
Characteristics of Soil 
Using Standard Effore 

3 (12,400 Et-lbf/ft ) .  

D. American Wood-Preservers Association (AWFA) : 
1. AWPA C4-95 Poles , Pressure 

2. AWZ'A C25-95 Crossarms, Pressure 
Treatment. 

Treatment. 

E. Institute of 3lecerical and Electronics Ensineers 
(IZS3) : 
1. 1333 C37.30-97 Standard Requirements for 

2. IEEE C62.11-93 Standard for Mecal-Oxide 
High-Voltage Switches. 

Surge Arresters for AC 
Power Circuits. 

F. National Electrical Manufacturers Association (NEK2)  : 
- -  I NEKLA 1-92 Surge Arresters. 

2 .  NEPIA WC 7-88 

. .  . .  
Date: ' 0 8 / 2 9 / 0 2  
Rev.: 0 
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G .  

1.5 

A. 

1.6 

A .  

1.7 

A .  

3. 

C .  

Polyethylene-Insulated 
Wire and Cable for the 
iransnission and 
Distribution of 
Slectrical Energy. 

CI 

Underwriters Laboracories, IEC. (UL) : 
1. UL 96-94 IJL Standard for Safety 

Lightning 2rotection 
Components. 

2. Electrical Construction Naterials Direccory-95. 

SYSTEM DESCRIPTION 

?oles specified herein shall be furnished and installed 
by the Subcontractor. 

SUBMITTALS 

Provide Subnittals as required by Section 01011. 

QUALITY ASSURANCE PROGRAM 

Installing Subcontractor: Conpany s?ecializing i r r  
manufacturing products specified in chis section w i t h  a 
rniaimwi~ of 3 years experience. Experience of the past 
3 years shall include 3 different medium voltage aerial 
pole line installations each of at leasc 5 , 0 0 c  circuit 
feet. The installiq subcontractor, for this element of 
the work, shall be an indilstrial ccnstruction 
contractor azd shall use electricians chat have been 
classifiee as a journeyzan f o r  five years and have 
worked 011 meEiun co high voltage aerial ?ole line 
installations as a linernan for at leasc chree years. 
Adcicionally, chese electricians shall have 7erforrneC 
an aerial ?ole line installation of at leasc 5,003 
circuit feet. 

Cocforn to requirements of NF2.2 7 0  and Ah’Si C2.  

Furnish products, where available, listed in the EL: 

Date: 08/29/02 
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D. 

1.8 

A .  

B.  

C. 

Electrical Construction Materials Directory, as 
suitable fo r  the purpose specified aEd indicated. 

Installation shall comply with AVSI C2, Heavy Loading 
District, Grade B Construction. 

DELIVERY, STORAGE, AND HANDLING 

"rotect poles from damage 2nd decay by stackins to 
provide free circulation of air. Maintain I foot 
minimum spacing between bottom pole and ground o r  
ground vegetation. Do noz store poles above 2ecayed or 
decaying wood. 

Stack poles stored for more than 2 weeks or-, decay- 
resistant skids arranged to support poles without 
noticeable pole distortion. 

Handle treated poles with tools which wi 
an indentation greater than 1 inch deep. 
treated poles along ground. Do not appl 
section of treated poles between 1 foot 
feet below ground line. 

il not ?reduce 
Do not drag 

y cools to that 
above and 2 

PART 2 PRODUCTS 

2.1 MATERIALS 

A .  Poles 
1. Wood Poles: ANSI 05.1; treated swathern pine poles 

2 .  Select poles for seraightness, minimum sweeps, and 

3. Preservative: ANSI 05.1 and AWPA C4, 

of length and class indicated. 

short crooks. 

PeEtachloro2henol. 

4 .  Ap2ly preservative to poles as required by AWPA C4 
with minimum net reterrtior, of 1 2  Ibs/ft'. Obtain 
corplece sapwood penetration. 

3. Crossarms 

. .I , . -  ' a  , 
" U . , " .  

Date: 08/29/02 
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C. 

D. 

1. 

2. 

3. 

Pole 
1. 

2. 

3. 
4. 

5. 
6. 
7. 

8 .  

9. 

10. 
11. 
12. 

13. 
14. 

Crossarm: Straight-grained southern ?ine, free of 
twists to within 0.1 inch per foot of length, with 
bends and twists in only one direccion. 
Apply preservative to crossarm as required by 
AtjPA C25 with minimum net retencion of 8 lbs/cu 
ft. 
Crossarm Dimensions: as indicated. 

Ha rdwa r e 
Miscellaneous Pole Hardware: Hot-dipped galvanized 
after fabrication. 
Crossarm Braces: Flat structural steel z i n c  coated 
to ASTM A675, span, as indicated, formed in one 
piece from l / k  by 1-1/4 inch steel. 
Eye Bolts and Nuts: AlVSI C135.1. 
Ground Rods: Copperdeld 3/4 inch 0.D. by 10 fooc - 
0 inches long. 
Butc Plate: Copper. 
Pole-top Insulator Pins: ANSI C135.22. 
Aoc-line Claxps: Screw type with concealed 
threads. F i l l  thread chamber with 
corrosion-resistant conpound. 
3ail Claxps: Self clam2ing tme. Fill contact 
grooves corrosion-resiscant compou~d. 
Guy Strand: Eigh strength, seven-strand steel 
cable galvanizee to ASTM A475, Class A o r  3. 
Guy Termination: Preformed wire type. 
Guy Guards: 8-foot long plastic, colored yellow. 
Ground Wire: Sofc drawn solid copper conductors, 4 
A’tjG m i z i m m  size. 
Air Termizal: L% 96; 18-inch copper air terminal. 
Gcy Adapter: Tri3,leye. 

-- 

2. 
3. 
/. - - .  
c 

3 .  

Insu laco r s  
1. Insulazors: Radio interference free wez process 

2orcelain insulators with nirrimurn wet flashover 
racing of 80  kV. 
Line Posc Insulators: .LIS1 C29.7; Class 57.:. 
Suspension Insulators: PXSI C29.2; Class 52.53. 

Gdy Strail? Insulators: PXSI C29.4; Class 5 4 . 2 .  

- P i 2  insula~ors: ANSI (229.5; Class 55.5 .  

Date: 08/29/02 
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3 A. Line Conductors 
7 _.  Medium-voltage Line Conductors: Bare aluminum 

conductor steel reinforced, size as indicated: 
ASTM B232. 3are aluminum conductor, size as 
indicated: ASTM B231. Medium drawn copper wire, 
size as indicated: ASTM B2. 

F. 

G .  

9. 

Arresters and Cutocts 
1. Conbination Surge Arresters/ Fuse cutouts: 

arranged for crossarm mounting. Arresters, IZEE 
C62.11, netal oxide, RMS rating shall be 15 kV. 
?wed Cutouts, JWSI C37.42, drop-out type, rated 
110 kV SfL, 100 A continuous current and adequate 
for interrupting ratins of fuses specified herein 

used and furnished individually. 
Flashover rating shall be 1O:KV. 

Where indicated, arresters or cut-outs may be 

Pole-mounted load interrupting disconnect switches 
1. Pole-mounted switch shall be vertical or 

horizontal as indicated, three-pole Gang operated, 
with a padlock arrangement for lockins in both 
open and closed posizions. Steel parts shall be 
hot-dip galvanized. Operating rods shall be 
isolated from the switch by an insulatizg link o r  
section located as close to the switch as 
possible. Switch shall be designed for double 
crossarm mounting and for jreaking a 3/4-izch 
coating of ice before contacts are ogerred or 
closed. Switch shall be rated 110 kV 31L and 
comply with AXSI C37.30 f o r  voltage as6 current 
requirements kdicated. ?rovide S & C Electric 
C o .  Alduti-ruzeer line switches. 

Fuses for CUE-ouzs and pole mounted load interruptins 
disconnect switches. 
1. Fuses:  Type  K, rated as indicated; minimum 

symmetrical interrupting rating at 13.2 kV,  10 kA 
for cuz-oucs and 12.5 for discomect switches. 

. . *  1 .  
I 

' .. '.. . , j 
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I. 

J. 

PART 3 

3.1 

A .  

B .  

3.2 

Pole-Mounted Distribution Transformers 
1. ANSI CS7.12 .20 ,  single phase, oil filled, self- 

coolec with primary bushir?gs and secondary 
termications, E3asic Impulse Level of 125 KV, 
temperature rise of 6 5  degrees C above 3 0  degrees 
C ambient, ratings as indicated. Transformers 
shall be raced for 1 4 . 4  kV minimum in the delta 
primary configuration indicated. Provide standard 
primary taps with externally-operated tap changer. 
Taps shall be fuli current, two at 2 - 1 / 2  percent 
each above and two at 2 - 1 / 2  percent each below 
normal voltage. Provide standard accessories. 

Anchors 
1. Xelical Screw Axhors: Galvanized steel, 

ASTM A35/36M. 

EXECUTION 

SITE CONDITIONS 

Verify that field measurements are as shown or? 
drawings. 

Verify that there are no underground utilities located 
below the poles prior to installation. 
FEWAID prior to excavation. 

Contact FLUOR 

ERECTION/INSTALLATION/APPLICATION 

A .  Instal l  products in accordance with manufacturer's 
instructions. 

3. Plug unused holes i n  poles u s k s  treated wood dowel 
2im. Treaz Lield-cat gains acci field-bored holes with 
2reservacive. 

t 

C. Shorcen poles when reqdire2 by cutcing from to? end. 
Ayly hoc preservative to shortened end of ?ole. 

000287 Date: 08/29/02 
2ev. : 0 
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7.5 4- TJ pf f i  k\ 

D. Set poies in straighc line. Place curveci poles with 
curvature in line with lead pole. Maintain ar, even 
grade. 

Dig setting holes large enough to permit use of 9ower 
tampers to full depch. Place earth in maximum 6-inch 

F. 

G .  

I. 

layers and pack to 95 percent density ?er ASTM D698. 

Rake poles located at corners, ansles, a d  dead ends so 
that poles are vertical after line installation. 

Do not install poles along the edge of cuts and 
embankments or where soil may be washed out. 

Identify each pole using aluminum marker stampec! with 
characters 2 - 1 / 2  inches high, mininum. Locate to 
provide maximum visibility from roadway and fasterr with 
aluminum nails. Obtain identifying numbers from F L I O 2  
FSRXALD . 

Minimum depths in noma1 firm ground, measured from 
lower side of pole: 

55' II U I 

8 ' - 0 "  I 60  ' i 

DEPTI.! AT WRVES,  
C3X.NERSI 3-ID POINTS OF 

EXTRA STW-IN 

J. Set crossarms at right angles to lilne f o r  straight 
runs; and to bisect the angle of c u r w  in l h e  
direction. 

. , . , . e  ., 
Date: 08/29/02 
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K. Provide two braces f o r  each crossarm. 

- L. Install conductors to ANSI C2. Maintain clearances 
required by ANSI C 2 ,  except as f o l l p w s :  phase to phase 
- 20 inches, phase to groune - 16 ixhes, above roads, 
480 V conductors - 2 3  feet, Over buildings, all 
conductors, 8 feet. 

M. Conductor taps shall be made with bail clanps and hot 
line connectors using compression connectors. 
shall not be made directly on line conductors. iviake 
aluminum connections to copper o r  other material using 
only splices, connectors, lugs, or fittings designed 
for that specific purpose. 

Taps 

N. Install guys and anchors according to LNSI C2 
requirements. 

0. Use small diameter steel probe to verify zrea is free 
of underground obstructions prior to installation of 
anchors . 

P.  30ne metal enclosures on poles to pole ground wire in 
accordance with NFPA 30, ANSI C2 and manufacturer's 
instructions. 

Q .  After iEitial eRergizing of transformers, 
seconaary voltage and adjnst to n o m i n a l  voltage by 
changing taps. 

measure the 

END OF SECTION 

Date: 08/29/02 
3ev.z 0 
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SECTION 1 6 4 6 2  
DRY TYPE TXA.NSFOWER/?AELBOARDS 

AW PAIVELBOLXDS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

B.  

1.2 

A. Dry type, two-wincing transformers integratec with 
primary and secondary main breakers and feeder 
breakers. These three 7ower centers will be tasged LP-  
3 0 ,  31  and 3 2 ,  for well houses 3 0 ,  3 1  and 3 2 ,  
respectively. 
Panelboards, 480  Vac, three phase, with 100 amp main 
breakers. These three DistriSution Panels will be 
tagged DP-30, 31, and 3 2 ,  for well houses 3 0 ,  31, and 
3 2 ,  respectively. 

1.3 

1.4 

A. 

B. 

C. 

D. 

F? . 

A. 

RELATED SECTIONS 

SeCtbn 01010 - General Reqdirernents. 

Section 01011 - Submittals. 

Section 16050 - Basic Electrical Niaterials and Methods. 

Section 16170 - Grounding and Bonding. 

REFERENCE DRAWINGS 

See Section 01012 for the Schedule of Drawings. 

REFERENCES 

InterNational 3lectrical Testing Association (NZTA) : 
1. N3TA ATS-95 Acceptance Testiq 

Specifications for 
Electrical Power 
Distribution Zquipment 
and Syscems. 

Date: I .  0 8 / 2 9 / 0 2  
3ev.: 0 
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4 4'8 6 

1.5 

5 .  

C .  

D. 

A. 

El. 

National Electrical Manufacturers Association (hXY@-) : 
1. NEYA A 3  1-93 Molded Case Circuic 

3reakers a ~ d  Moldec2 Case 
Switches. 

2. NEYA P3 1-95 Panelboards. 

3. ' NEYA PEl 1.1-91 

4 .  NEMA ST 20-92 

5 .  NEYA 2 5 0 - 9 1  

General Instructions f o r  
Proper Installation, 
Operation, and. 
Maintenance of 
Panelboards Xated 6 0 0  
Volts or Less. 
Dry Type Transformers for 
General Applicatior2.5. 
Enclosures for Electrical 
Equipment (1000 Volts 
Maximum). 

National Fire Protectioc Association (NFPA) : 
1. NFFA 70 National Zlectrical Code, 

1999 Zdition. 

Underwriters Laboratories, Inc .- (-in) : 
1. Electrical Construction Materials Directory-95. 

SUBMITTALS 

Frovide- sujmittals as required by Section 01011. 

Product Data: Include outline and support point 
dimensions of enclosures and accessories; unit weisht; 
voltage; kVA, nuinber of phases, inpeeance ratings, and 
characteristics; X / R  ratio; cap configurations; 
insulation system type; razed zemserature rise; and 
m a h  bus ampacity, integraced shorc circuit anpere 
rating, circuit breaker, arrangemenc, and sizes. 

Date 08/29/02 
R e v . :  0 
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C .  

1.6 

A .  

3-  

1.7 

A. 

3. 

C. 

D. 

Transformer Test Reports: 
1. Faccory Test: N2YA ST 20. Ineicate loss data; 

efficiency at 2 5 ,  50 ,  75, and 100 percent rate? 
loads; and sound level. 

2. Field Test: indicate primary and secondary 
voltages as measured. 

QUALITY ASSURANCE PROGRAM 

Conform to requirements of NFPA 70. 

Furnish products listed in the UL Electrical 
Construction Materials Directory for the purpose 
specified and indicate<. 

DELIVERY, STORAGE, AND HANDLING 

Deliver transformers/panelboards and paneljoards, 
individually wrapped for protectior? ar?d mounted 02 

shipping skids. 

Accept transformers/panelboaras, panelboards, on site. 
Inspect for darnage. 

Store ir, a clean, dry space. Maintain factory wrapping 
or provide an additional heavy ca~vas 01: heavy plastic 
cover to protect units f r o m  dirz, wate r ,  construction 
debris, and traffic. 

Handle in accordar-ce with manufaccurer's writte-n- 
instructions. 
purpose. 
transformerlpanelboards', panelboards' internal 
components, enclosure, and f i r , i s h .  

Lift only wizh lugs provided for the 
Sandle carefully to avoid &amage to 

. , ? ,  

Date: 08/29/02 
3ev.: 0 
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4 4 8 6  . 
. + '  

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

A .  Siemens. 
1. Transformer/Panelboard - Sentron Mini-Power 

2. Panelboard - Distribution Panel - Catalog Nunher 
Center- Catalog No. 3LPC015 

S2E18FXlOOCTS 

PART 3 EXECUTION 

3.1 ERECTION/INSTALLATION/APPLICATION 

A. Install transfo~erlpanelboards, and panelboards in 
accordance with N5YA ?E? 1.1. 

3. Install plumb, and in accordance with manufacturer's 
instructions, and as indicated on contract drawings. 

C. Installation Eeight: 6 feet, 6 inches (maximum) to top 
of transformer section. 6 feet to top of distribution 
panel. 

D. Provide- grousding connections in accordance with 
Section 16170. 

Provide fiiler plates for unused spaces in panelboards. v 
b .  

Provide typed circuit directory for each branch circuit 
panelboard. Revise directory to reflecc circuitina d 
changes required to balance phase loads. 

.? c .  

1 .  

G. Provide engraved plastic nameplates iaencifying 
transformer/?anelboard equipmer_t number. 

-- r, . After initial energizing of transformers, measure the 
secondary volcage and adjust to nomizal volzage by 
cbanging caps. 

Date: 08/29/02 
Xev.: 0 
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3.2 

A .  

5. 

C. 

D. 

QUALITY CONTROL 

Test according to general requiremencs of Section 16350 
and to the relevant requirements of NETA ATS. 

Visual and Niechanical Inspection: Inspect for physical 
damage, proper aligmenc, anchorage, groundins, and 
conformance of installation to concracz Cocuments and 
manufacturer's instructions. Check tightness of wiring 
and mounting connections for circuit breakers and 
transformer prior to energizing. 

Record primary an2 secondary voltages; submit to FLUOR 
FERNALT). 

Measure steady stace load currents ac each panelboard 
feeder. Rearrange circuits i _ r ?  the panelboard to 
balance the phase loads to within 20 percent of each 
other. Maintain pro9er phasing f o r  multi-wire branch 
circuits - 

END OF SECTION 

Date: , 0 8 / 2 9 / 0 2  
Rev. : 0 
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PART 1 

1.1 

A. 

1.2 

1.3 

1.4 

A. 

3 .  

C. 

A. 

A .  

3. 

4 4 8 6  
SECTION 16070 
PANELBOAmS 

GENERAL 

SECTION INCLUDES 

Dower Panelboards 

RELATED SECTIONS 

Section 01010 - General Xequirenents. 

Section 01011 - Submittais. 

Section 16050 - Basic Electrical Materials and Methods. 

Section 16170 - Grounding arrd Boneing. 

REFERENCE DRAWINGS 

See Section 01012 for the Schedcle of Drawings 

REFERENCES 

InterNational Electrical Testing Associaticn (NETA) : 
1. NETA ATS-95 Acceptance Testing 

Specifications for 
Electrical Dower 
Distribution Ecpipment 
arid Systems. 

2 .  N E W  PB 1-95 
3. NEMA PB 1.1-91 

Date: 08/29/02 
Rev.: 0 

National Electrical Manufacturers Association (NE?'!!) : 

1. KEY? AB 1-93 Molded Case Circuit 
Breakers and Molded Case 
Switches. 
Panelboards. 
General Instructions for 
Proper Installation, 
Operation, and 
Maintenance of 
Parielboards Raced 600 
Volts or Less. 

080295 
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C. 

D. 

1.5 

A. 

3. 

1.6 

A. 

3. 

1.7 

A. 

B. 

C. 

D. 

4 .  NEYA 2 5 0 - 9 1  Enclosures for Electrical 
oquipment (1000 Volts 
Maxizum) . 
7 

National Fire Protection Association (NZPA) : 
1. NFPA 70 National Electrical Coee, 

1 9 9 9  Edition. 

Underwriters Laboratories, Inc. (UL) : 
1. Electrical Construction Materials Directory-35. 

SUBMITTALS 

Provide submittals as required by Section 01011. 

Product Data: Include oucline and suoport point 
dinensions of enclosures and accessories; unit weisht; 
voltage; a-n-d main bus ampacicy, integrated short 
circuit anpere rating, circuit breaker, arrangemenz, 
and sizes. 

QUALITY ASSURANCE PROGRAM 

Conform to revirements of NFPA 70. 

Furnish products listed in the UL Electrical 
Construction Materials Directory for the ?ur?ose 
specified and ineicated. 

DELIVERY, STORAGE, AND HANDLING 

Deliver panelboards, indivieually wrapped for 
protecticm and no-mted on skipping skids. 

Accept panelboards on site. Inspect for damage. 

Store in a clean, dry space. Niaictain factcry wrappir.9 
o r  provide an Eidditio-n-al hea-vy caxvas or heavy piastic 
cover to protect urrits  from ciirc, water, construction 
debris, and traffic. 

2andLe carefully to avoie damage to panelboarcis' 
internal con?onents, enclosure,  an^ finish. 

000296 
Dace:' 3 8 / 2 9 / 0 2  
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PART 2 

2.1 

A. 

PART 3 

3.1 

A .  

3. 

C. 

9. 

3. 

F. 

G .  

U 
*I. 

3.2 

A .  

3. 

Date : 
Rev. : 

PRODUCTS 

MANUFACTURERS 

Siemens - 
1. Panelboard - Distribution Panel 

S1C18L3100CTS with NSMA t y y e  3R 
- Catalog hiumber 
enclosure. 

EXECUTION 

ERECTION/INSTALLATION/APPLICATION 

Install panelkoards in accordance with NEYA 2B 1.1. 

install plun-b, and ir? accordance with manufacturer's 
instructions, and as indicated on contract drawings. 

Installation Height: 6 feet to top of distribution 
panel. 

Provide grounding connections in accordance with 
Section 16170. 

r .  Provide riller plates for unused spaces in panelboards. 

Provide typed circuit directory for  each branch circuit 
panelboard. Revise ciireccory to reflect circuit: ' ng 
changes rewired to balance phase loads. 

Provice ensraved plastic nameplates identifyins 
transformer/panelboard equipment nuF3er. 

Provide working clearance in accordance with NFPA 70 , 
miniinurn 36 inches from f r o n t .  

QUALITY CONTROL 

Test according c o  general requirements of Seccion 1 6 0 5 0  
and to the relevant requirements of NETA ATS. 

V i s i i a l  and Mechanical Inspecxion: inspect for $~.ysical 
damage, groper alignment, anchorase, grounding, and 
confomance of installation to contract docunents and 
manufacturer's instructions. Check tightness of wiring 

08/29/02 16070 000297 
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C .  

and mounting connections for  circuit breakers p r i o r  to 
energizing. 

Xeaslclre steady state load currents at each paneljoard 
feeder. Rearrange circuits in the ?anelboard to 
balance the phase loads to within 2 0  percent of each 
other. 
circuits. 

Maintain proper phasing f o r  nclti-wire branch 

END OF SECTION 

.Date: 08/29/02 
Rev.: 0 
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SECTION 16483 
VARIABLE XEQUENCY D3IVES 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Variable Frequency Drives (VFDs) compatible w i t h  
submersible pum? motors (/PIP-30, 31, 32 and 15A). Note: 
A New VFD is  also required i n  ex is t ing  well house 15  
for  PMP-1SA. 

1.2 RELATED SECTIONS 

A. Section 01010 - General Requirements. 

B.  Section Oi0i1 - Submittals. 

C. Section 15160 - Pumps. 

D. Section 15171 - Motors Driven by Variable Frequency 
Drives. 

Section 16050 - Basic Electrical Materials and Metho&. 9 c. 

1.3 REFERENCE DRAWINGS 

A. See Section 01012 for the Schedule of Drawings. 

1.4 REFERENCES 

A. National Fire Protection Association (NFPA) : 
1. N3PA 70 National Slectzical Code, 1999 

Sdizion. 

3- National Electrical Manufacturers Association ( N 5 K R ) :  
_ _  7 NEMA AB 1-93 Molded Case Circuit 33reakers 

2. NEYA ICs 7.1-95 Safety Standards for 
ar,d Molded Case Switches. 

Construction and Guide for 
Seleccion, Installation and 
Operacion of Adjustable Speed 
Drive Syscems. 

” . .  I .  . . . . .  

Date: 06/29/02 
Rev. : 0 
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3. 

C .  

1.5 

A .  

1.6 

A .  
9. 

NE?4A 250 - 91 Enclosures for Electrical 
Squipment (1000 Volts 
Maximum). 

Underwriter's LaSoratories, Inc. (UL): 
1. Electrical Construction Materials Directories, 

1996 - 

SYSTEM DESCRIPTION 

Design Zepirements: Provide Cutler-Hammer Model SV9, 
VFDs suitable for operating the turbine pump motor 
loads (2333-30, 31, 32 and 1 5 A )  indicaced in Section 
15160 and in accorda-rce with the notor requirements 
defined in Section 15170. The electrical connections 
f o r  i-rcoming service and between the V3Ds and the 
motors shall be accomplished by the installation 
Subcontractor. VFD'S, motors, and pumps shall be 
compatible, provieins a functional unit and shall be 
tested and started up by a supplier-trained field 
service ensheer. 

Variable Speed Drive, Nodel SV9040ADV5NOAOOCM9, shall 
be complete with components, software, and ocher 
feacures to perform as speciriec ir?- this section. 
InstallaEion and testing requires a supplier-trained 
field service engineer. 

. C  

SUBMITTALS 

Provide submittals as required j y  Seccim G1Cll. 
Shop drawings shall incluae: 
1. Name of drive nanufzceurer. 
2 .  Assenbly drawins and nomenclacure. 
3. 
4. iemperature rise and class of insulatio2. 
5 .  Maximum heat dissipation capacicy, i - r  horsepower. 
6. Normal field excitation of full load. 
7. Percerrt slip of unit at naximm. ouzput speed when 

System schematic and interconneczion diagrams. - 

transmitting a load equal to name7lace rating of 
Grivirrg mocor wich nornal field excizacio-r: a2clieC 
Lo uzit, as well as guaranteed overall efficiency 
for same load condition. 
c 

Date: 08/29/02 
Rev. : 0 
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1.6 

A. 

B .  

C .  

1.7 

A. 

1.8 

A. 

PART 2 

2.1 

A . 

2.2 

A .  

Date 
Rev. 

QUALITY ASSURANCE 

Manufacturer: Company specializing in manufacturing 
the products specifieci in this section with a minimurr. 
of 3 years experience. 

Conform to requirements of MFPA 70 and NEYA ICs 3.1. 

Furnish products listed in the UL Zlectrical 
Construction Materials Directory as suitaSle for the 
purpose irrtenaea. 

DELIVERY, STORAGE, AND HANDLING 

Xandle in accordance with nanufacturez's wricten 
instruccions. Lift only with lugs provided f o r  the 
purpose. tiandle carefdly to avoid damage to 
components, enclosure, and f i r , i s h .  

WARRANTY 

Xarranty: Motors shall be warranted by the 
manufacturer, Cutler-Hammer, covering materials azd 
labor. 

PRODUCTS 

MANUFACTURER 

The variable frequexy drive shall be manufacturea Sy 
Cutler Iiammer. The Cutler Hammer Model Nuz-ber is 
SV9040ADV5MOAOOCM9 

EQUIPMENT 

Cozponencs: 
1. Converter: Three phase, full wave, phase 

controlled rectifier to convert incoming AC power 
to variable voltage DC. 

2 .  Invercer: Shall conscruct an AC wave from minimum 
harmonic content at any frequency between 0 ax2 60 
,-?z to control speed. Inverter shall be pulse width 
modulated type. M o c o r  cerminal voltage shall be 
controlled F?. proportion co outgut frequency such 

-- 

0 8 / 2 9 / 0 2  
0 
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9 .  

3. 

4 .  

5 .  

6. 

., 4 4 8 6  

t h a t  t h e  voltage t o  frequency r a t i o  remains 
e s s e n t i a l l y  constant. 
Main Circui t  Breaker: NEYA AB 1. Rate6 0 2 , 0 0 0  
amperes, symmetrical a t  480 V ,  three phase. 
Mechanically interlock breaker w i t h  emlosure 
door - 
? ' i l ter ing devices: DC bas capacitors and/or 
inductors necessary t o  f i l t e r  reccir lcat ion 
r i p p l e .  
Znclosure: NEYA 1 2 ,  oversized, wall mount, w i t h  
d i g i t a l  display (mininum seven segment) for  
programming, operation, f a u l t  codes, and 
diagnostic information. Wovide a loca l -of f -  
remote switch on panel. Cabinet sha l l  include 
in t e rna l  a i r  conditioning f o r  any drive of 60 hp 
or  g rea t e r  capacity. 
Programmable Logic: Internal t o  the u n i t ,  capable 
of providing logic and progranning control of the 
dr ive .  

r .  

B.  Performance : 
1. 

2 .  

3 .  

4 .  
5 .  

6 .  

7 .  

8. 

The VFD sha l l  vary 50th AC voltage and frequency 
simultaneously co provide the constanc v o l t s / 3 z  
r a t i o  necessary t o  opera texhe  rnccor ac che 
desired variable speed. 
The VFD sha l l  be designed f o r  use with variable 
torque equipnent (punping loads) - 
Speed range: 10-to-l i n f i n i t e l y  adjustable q e e c  
range. 
Control frequency range: 0 t o  6 0  5 2 .  

Sofc s t a r t :  VFD sha l l  l i m i t  s t a r t i ng  i~rush 
current t o  100 percent of motor f u l l  load current 
under e l l  conditions o r  nodes of operacion. 
Efficiency, rnininum: 9 5  percent a t  1 0 0  percent 
sTeed ar?d 85 percent a t  50 percent speed. 
Power Factor: Minim~n 95 percent a t  1 3 0  ?ercent 
speed witfioilt correction capacitors.  
V?D s h a l l  be designed for  corrtinuous czeracion of 
the driven eqipment a t  15 percent above raced 
load.. 

C .  Prozection: VF'D control ler  sha l l  provide protection as 
noced o r  as required against zhe following conditions. 
A i l  conditions shutting Cown the dr ive o r  mctor s h a l l  

mte: 08/29/02 
Rev. : 0 
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D. 

E. 

be in an orderly manner that mir?imizes darage to the 
equipment. Each condition shall crigger a comnon amber 
light on cabinec face. 
1. Single phasing. 
2 .  Reverse phase rotation. 
3. Undervoltage or overvoltage - Restart upon 

4 -  Loss of power - Shut down in an orderly fashion. 
restoration of normal voltage. 

Upon restoration of normal power, the motor shall 
automatically restart sequeneially and operace ac 
a rate defined by excernal interface parameters. 

5. Motor overvolcage. 
6 .  Short  Circuit Protection - Provide fault 

protection including phase to ground withouc u s i w  -i 

isolation transformer for current limiting 
impedance. 

7. Internal irwerter fault. 
8. Thermal overload protection for motor. 
9. VFD hternal power supply failure. 
10. Overcemperacure of VFD conponents - Shuc dowrr uporr 

detection. 
11. Overfrequency. 
Interface requirements: 
1. Remote start-stop via Local-Off-Remote switch. 
2.  4 - 2 0  milliamp BC sipal input from remote digital 

3. Conmon alarm output for all VFD or motor 

4. Motor running status ou~gut corrcact. 
The microprocessor based controls of the VFD shall 
include the followicg features wich function/access 
keyboard. 
1. Motor rpm. 
2 .  Mininum/maxinurn speed. 
3. Acceleration/decelerztion rate. 
4 .  Overcurrent/overvoitage protection. 
5. S i g m l  sGan/gain adjustment. 
5 .  Volts. 
7. Hertz. 
8. LED/LCD disglay. 

control system. 

malfunctions. 

2.3 FABRICATION 

A. Fabrication Requirements 

Date:: 0 8 / 2 9 / 0 2  
Rev. : 0 
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1. Wiring Terminations: Match conductor materials, 

2. Enclosure: NEPIA 12, oversized, wall mount. 
3. Finish: Manufacturer's standard. 

sizes, and ratings. 

B. VCD shall be prograrrned and operated at Supplier's 
factory for the interface and motor parameters specific 
to this application. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Inspect com2leted installation for physical damage, 
proper alignment, anchorage, an2 grounding. 

3.2 PREPARATION 

A. Obtain performance requirements for ciriven loads as 
defined in the sections listed in Article 1.2. 

Verify that surfaces and arrangements are suitable for 
drive installation. 

3. 

C. Provide coed label inside each motor drive door, 
identifying motor served, name?lace horsepower, full 
load anperes, code letter, service factor, and 
voltage/phase ratin5;. 

3 . 3  ERECTION/INSTALLATION/APPLICATION 

Installation shall be accomplished unCer direction of a 
field service engineer crained by the VFD supplier. 

- .  A .  

5 .  Select and install overload heater elements i~., motor 
&ive to match installed notor characteristics. 

3.4 FIELD QUALITY ASSURANCE 

A. Perform operational cesting on drive control systems to 
verify operation and field wiring connections. 

3.5 ADJUSTING 

Date: 0 8 / 2 9 / 0 2  
3ev. : 0 
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A .  Tightea accessible connections and ir.echanical fasteners 
after placing drive. 

3. Make final adjustments to the installed erive to ensure 
proper operation of associated driven equipment. 

3.6 CLEANING 

A. Touch up scratched or marred surfaces to match the 
original finish. 

3.7 DEMONSTRATION 

A. Demonstrate operatiorr of drive. 

Date: 08/29/02 
Rev. : 0 
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PART 1 

1.1 

A. 

B .  

C. 

D. 

E. 

1.2 

A. 

C. 

1.3 

SECT'ION 16500 
L I G3T ING 

GENERAL 

SECTION INCLUDES 

Luminaires and lampholders. 

Ballasts. 

Lamps - 

3xit signs. 

Emergency lighting units. 

RELATED SECTIONS 

Section 01010 - General Requirements. 

Section 01011 - Submittals. 

Section 16050 - Basic Slectrical Materials and iy;ethods. 

REFERENCE DRAWINGS 

A. See Section 01012 for the Schedule of Drawings. 

1.4 REFERENCES 

A. Natiorral ?ire Protection Association (NF?F-) : 
1. NFPA 7 0  National Electrical Code, 1993 

2. NFPA 101-97 Code for Safety to Life from 
Edit ion. 

- F i r e  in Suildings an6 
Structures. 

B. National Electrical Manufacturers Association (NENia) : 
I. NEYiA WD 6 - 8 8  Wiring Devices - Dimensional 

Requirements. / 
I 

2. N W ? ?  C 8 2 . 1 - 9 7  Electric Lanp Ballasc-Line 

Date: 08/29/02 
Rev.: 0 
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C. 

1.5 

A .  

B. 

1.6 

A. 

3. 

C. 

D. 

Frequency Tluorescent Lamp 
Sallast. Xevision of AKSi 

Edition. 
C82.1-1985(21992) First 

Underwriters Laboratories, Inc. (UL) : 
1. Electrical Construction Materials Directory-95. 

SUBMITTALS 

Provide submittals as required by Section 010il. 

Product Data: provide dimensions, ratings, and 
performance data including photometric and beanqread 
p l o t s .  

QUALITY ASSURANCE 

Manufacturer: Company specizlizing in manufacturing 
products specified in this section, with minimum 3 
years experience. 

Conform to requirements of NFPA 70. 

Conform to reqdirenents of N2?A 101. 

Furnish products listed in zhe UL Zlectrical 
Construction Materials Direcco--y as suitable for the 
purpose specified ar,d indicated. 

PART 2 PRODUCTS 

2.1 EQUIPMENT 

A .  Lumiriaires 
- .  1. Furnish zxxcures as indicated on drawirigs. 

2. raczory inscall ballasts, lamps, and accessories. 
3. Peridant luminaires: Provide swivel hangers, 

9 

seridarit rods, cubes, and chains as required to 
install luminaires at appropriate heighc. 

' Date: 08/29/02 
Rev.: 0 
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3. 

C. 

Exit Signs; ManufacEurer-EM~RGI-lITE 
Catalog Number 6-LEDPXN2RFP.REI 
1. Description: LED type exit sign fixture suitable 

2. Lousing: Zxtruded alumimim. 
3. Face: Translucent face with red letters on white 

4. Directional F-rrows: Universal t p e  for field 

5. Mounting: Universal for field seleccion. 
6 .  Battery: 6 volc, nickel-cadmium type, with 1.5 

7. Battery Charger: Dual-rate type, with sufficient 

for use as emergency lighting unit. -- 

background. 

adjustment. 

hour capacity. 

capacity to recharge discharged battery to full 
charse within 12 hours. 

8. Input Voltage: 120 volts, 50 Z z -  

Emergency Lighting Units; Manufacturer-EMERGI-LITE 
Catalog Number JSC25-2 
1. Description: Self-contained emergency lighting 

2. Input voltage: 120 volts. 
3. Battery: Nickel-cadmium type with 1.5 hour 

4. Battery Charger: Dual rate type capzble of 

w i t  with rechargeable battery. 

capacity. 

recharging discharged battery to full charge 
within 12 hours. 

c 

3 -  Lamps: 12 watt, sealed-beam type. 
6. Electrical connection: 6-foot cord with NEMA WD 

6-ty9e 5-15 plug cap. 

2.2 ACCESSORIES 

A .  3allasts 
1. Xuorescent 3allast: 

a. Description: AMI C82.1, hi&-efficiency 
electronic ballas: wiEh low harmonic 
distortion. 

b. Provide ballast suitable for lanps s2ecified. 
c. Voltage: 120 volts. 
d. Source Quality Control: Certify ballast 

design and construczion by Certified 3allasc 
Manif acturers, Inc . 

Date: 08/29/02 
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4 4 8 6  

B. 

C. 

PART 3 

3.1 

A .  

3. 

3.2 

A. 

3. 

Date: 
Rev. : 

. /  

e. Outdoor Ballasts: Provide ballast suitable 
f o r  temperatures above - 2 0  degrees F. 

2. 3igh Intensity Discharge (HID) Ballast: 
a. Description: AVSI C82.4, K I D  lanp ballast. 
b. ?rovide ballast suitable f o r  lamps specified. 
c. Voltage: 120 volts .  
d Source Quality Control: Certify ballast 

design and construction by Certified Ballast 
Nanuf acturers, Inc . 

temperatures above -20 degrees F. 
e. Outdoor Ballast: Provide ballast suitable for 

Lamps 
1. Indoor Fluorescenc Lamps: Four, ( 4 ) ,  48-inch, 32 

2. Outdoor Fluorescent Lamps: quad tube, cool whice. 
3. High Pressure Sodium Lanps: Clear, suitable for 

ballast furnished in luininaire, and all burning 

watt T-8 cool whice. 

positions. 

Photoelectric Control 
1. Control above maximum footcandles: Provide with 

2. Load control: Sized for fixture, 120 volts. 
3. Provide photoelectric controls f o r  exterior. 

adjustable cutoff point. 

1 ight ing . 

EXECUTION 

EXAMINATION 

Examine substrate and supporting grids fo r  luminaires. 

Sxamine each iuminaire to determine suita3ility for 
lamps specified. 

ERECTION/INSTALLATION/APPLICATION 

- install suqended lumiriaires and exit signs using 

0 8 / 2 9 / 0 2  16500 000309 
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pendants supported from swivel hangers. Provide 
pendant length required to suspend luminaire at heighc 
indicated on drawings. 

C. Support luminaires independent of ceiling framing. 
D. Install surface-mounted luminaires and exic signs plumb 

and adjust to align with building lines and with each 
o’-lk?er. Secure to prohibit movement. 

3.3 FIELD QUALITY ASSURANCE 

A. Operate each luminaire after installation and 
connection. Inspect for proper connection and 
operacion. 

3.4 ADJUSTING 

A. Adjust exit sign directional arrows. 

5. Relamp luminaires that have failed lamps at substantial 
completion. 

3.5 CLEANING 

A .  Clean electrical parts to remove conductive and 
deleterious naterials. 

5 .  Remove dirt and debris from enclosure. 

C. Clean photometric control surfaces as recomnended by 
nanuf acturer . 

D. Clean finishes and touch u? damage. 

3.6 DEMONSTRATI ON 

A .  Provide minimum of 2 hours demonstration of lumi~aire 
operation. 

5 .  Record actual footcandles at 3-1/2 feet above 5;rade o r  
floor on 10-foot grid submitced earlier. 

.. .. 
Date: 08/29/02 
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PART 1 

1.1 

A .  

1.2 

A. 

B. 

C .  

D .  

1.3 

A. 

1.4 

-9. 

1.5 

A .  

SECTION 16855 
EEATING CABLES 

GENERAL 

SECTION INCLUDES 

Heating cable and accessories. 

RELATED SECTIONS 

Section 01010 - General Tequirements. 

Section 01011 - Submittals. 

Section 15060 - Pipe, Fittinss, Valves, and 
Accessories. 

Section 15250 - Insulation. 

- REFERENCE DRAWINGS 

See Section 01012 for the Schedule of Drawings. 

REFERENCES 

National ?ire ?rotectior. Association (NFFA) : 
1. NFPA 70 National Electrical Code, 1 9 9 9  

Edition. 

National Electrical Manufacturers Association (NE:lvi4) : 
1. NEY? ICs 6-93 Industrial Controls and 

SysLems Znclosures. 

SUBMITTALS 

_provide submittals as required by Section 01011. 

Date: 08/29/02 
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1.6 

A. 

1.7 

A. 

B. 

1.8 

A .  

SYSTEM DESCRIPTION 

Heat tracing f o r  pipe and any other outaoor equipent 
requiring freeze protection with outside tem2erature Z'L 

-30 aesrees F. 
contract ?&ID erawings. Work includes design of heat 
trace system as well as products and execucion hereiz 
sgecified. 

Pipes to be protected are indicated on 

QUALITY ASSURANCE PROGRAM 

Manufacturer: Company specializing in manufacturing 
the products specified in this section, with minimum 3 
years exserience. 

All work shall comply with NFPA 7 0 .  Use of conduit for 
equipment ground is prohibited. 

SEQUENCING AND SCHEDULING 

Coordinate installation of heating cable with 
installation of piping ana piping insulation. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturer: 
1. Xaychern. 

2.2 MATERIALS 

A. Eeating Cable-Xaychem Auto-Trace - 9 .  1. Selr-limitizg, parallel resiscance electric 
traciq cable with  grounding shiel6 a r o u ~ 2  
conductors. Maximum outpuc cengerature 150 
degrees F. 

2 .  Zating: 1 2 0  V or as required. 

2.3 ACCESSORIES 

A .  Thermostat: T y p e  4 X  according to NE.W I C s  6,  

Date: 0 8 / 2 9 / 0 2  
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adjustable set point, suitable for -30 degrees F to 140 
degrees F. 

Cable 
Wattage 

B. 

C. 

M a x .  Length, Max. Length, 
ft. (20 A, 120 ft. (30 A, 

VI 120 V) 

2ilot light: Red. 

~~ ~ 1111/2to3Ch 5 watts/fc 185 270 

3 inch to 6 inch I8 watts/ft 1 ! 200 
I 

130 I 

I 

Power termination kits, splice kits, tee kits, and end 
seals supplied by heating cable manufacturer and 
suitable for ilse with the heating cable provided shall 
be utilized. 

D. Provide stainless steel identification tags for all 
devices. Include asserrhly and circuit numbers. 

PART 3 EXECUTION 

3.1 SITE CONDITIONS 

A .  Verify that the piping system is complete, tested, and 
ready for heating equipment. 

c B. Verify Lield measurements show- on drawicgs. Where 
installation differs froin drawings, annotace drawings 
and submit for ap2roval before installation. 

C .  

D. 

Verify that required utilities is available, in proper 
locations, and ready for use. 

Tollow chese guidelines for cable wattage and maximum 
circuit lengch, or provide Suqlier information co  
support alcernate lengths: 

Pipe OD 

3 3 0  I 
~~~~ ~ ~ 11 1-1/2 inch or less 1 3  watts/ft I 265 

. , ,  
I I  
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3 . 3  

A. Inscall heac zrace material on piping system as 
indicated on drawings. Install to allow for 
heat trace cable to be moved aside during 
maincenance of piping system. 

3. 

C. 

D .  

E. 

F. 

G .  

A. 

B. 

C .  

3 . 4  

3, . 

Install in accordance with manufacturer's instructions 
and XFPA 7 0 .  Serve cable circuits from GFCI circuit 
breakers as manufacturer's instructions and NFPA 
require for the use. 

Avoid pinching and making sharp bends &*. in cable. 

Prevent damage by sharp objects during installation. 

Do not install electric tracing cables across ex2ansion 
foincs - 

Electric heat trace cables shall be installed in the 7 
and 8 o'clock positions or i:? the 4 and 5 o'clock 
positions on horizontal runs of pipes. 

Accurately record actual locations of heating cable, 
thermostats, and branch circuit connections. 

FIELD QUALITY ASSURANCE 

Test cor.tinuity Of heating cable. 

Measure insulation resistance to manufacturer's 
reconmended values. 'u'se test instruments in accordance 
with manufacturer's instructions. 

?erfom continuity and insulation resistance test on 
comsleted cable installation prior to installaticn of 
thermal insulation. 

DEMONSTRATION 

Demonstrate operaxion of heacing cable controls 

. .  
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